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September 5, 1991

United States Environmental Protection Agency
HRS-CAN3, JFK Federal Building
90 Canal Street
Boston, MA 02203-2211

Attention: Mr. Joseph DeCola

RE: INDUSTRI-PLEX SITE, WOBURN, MASS.
AQUIFER PUMPING TEST

Gentlemen:

Following your approval of the Work Plan for the above test
we have commenced drilling activities on site. As
anticipated in the Work Plan, the proximity of overhead
power lines has made it necessary to revise the location of
extraction well E5 and the associated piezometers (see
enclosed plan). The purpose of this letter is to advise you
of these changes and to inform you of our interpretation of
other elements of the Work Plan. As you appreciate, we have
several field programs in progress on the site and we are
proceeding on the basis described below in order to maintain
the overall schedule. Please contact us promptly if further
discussion of these matters is required.

1. Extraction well E5 and piezometers PI, P2, P4 and P8
have been offset approximately 40 feet in a
northeasterly direction.

2. Piezometer P6 has been moved to the northeast
approximately 100 feet maintaining its original
orientation with respect to the extraction well. The
revised location of this piezometer is also affected by
the presence of sewer pipes east of the railroad lines.
The hydrogeologic function of this piezometer is
maintained by preserving its orientation relative to
the extraction system and the new location is
approximately 50 feet closer to the extraction well so
that a larger response is expected during pumping.

3. Two alternate locations are being considered for
piezometer cluster P3. The preferred location is
within the MBTA right-of-way in between the MBTA tracks
and two sewer lines. We understand that MBTA requires
that drilling in their right-of-way must be performed



6.

at a distance from the nearest track exceeding the
height of the drilling rig. Preliminary measurements
in the field indicate that there is sufficient
horizontal clearance for drilling at this location.
The alternate location is further to the northeast
along the northern boundary of Boston Edison Right-of-
way No. 9, east of the sewer lines. A final decision
on location will be made in the field following further
discussion with MBTA. Either of the proposed locations
maintains the hydrogeologic function of this cluster to
examine the aquifer and bedrock responses in an area
where the aquifer is thin.

Piezometer P7 has been moved to the east north east
approximately 120 feet to avoid power lines and
physical access restraints. This location maintains
the hydrogeologic function of this piezometer to
examine the aquifer response in an area where the
aquifer is thin.

Additional observation wells were installed in the area
of the pumping test as part of the recent Arsenic Pit-
Chromium Lagoon hydrogeologic investigation. These
wells were not shown on the plan included in the
Aquifer Pumping Test Work Plan and in some cases the
well locations approximately correspond to proposed
piezometers. We therefore wish to use OW-48 to serve
as Piezometer P5 and OW-49 to serve as Piezometer P9.
Both wells have 10 foot screens which are located in
the most permeable zone (based on visual assessment)
close to the base of the Outwash Sand aquifer. The
plan locations of these wells and their screen depths
are such that they will fulfill the same hydrogeologic
functions as the planned piezometers.

We plan to decontaminate the drilling rig and tools
between piezometer holes by brushing off all loose
soil. Soil will be collected with the cuttings at the
drilling site, containerized and transported to the
decon area. We consider this to be a technically
acceptable procedure since the piezometers will not be
used to measure water quality. The drilling rig and
all tools will be decontaminated by steam cleaning at
the decon pad prior to drilling the pilot hole and
installing the extraction well at location E5.

Sincerely,

David L. Baumgar tner
Project Manager

cc: P. S. Finn - Colder
T. D. Kling - ISRT
J. Naparstek - MDEP
A. Ostrofsky - NUS
W. L. Smull - G4WM
B. S. Yare - F2WJ
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COLDER ASSOCIATES INC.
20000 Horizon Way, Suite 500

Mt. Laurel, NJ 08054

Fax: 609-273-0778 Tel: 609-273-1110

FACSIMILE TRANSMISSION

DATE TRANSMITTED: October 10, 1991 Project No.: 913-6744
TO: JOE DECOLA, USEPA

JAY NAPARSTEK, MDEP
ARNIE OSTROFSKY, NUS
DAVE BAUMGARTNER ISRT
MIKE LIGHT, ISRT

FROM: P. STEPHEN FINN
SUBJECT: INDUSTRI-PLEX SITE. WOBURN. MA

AQUIFER PUMPING TEST

Total Number of Pages (Including Cover Page): 4

As requested, we set out below details of how we expect to
conduct the Aquifer pumping test:

1. Pumping Rate
We will run the test at a constant discharge rate of 120
gpm. We expect to be able to run the test for 72 hours
although the final duration may be limited by effluent
chemistry and precipitation events as discussed further
below. A 72 hour test at 120 gpm will produce 518,400 gals
of effluent.

2. Effluent Treatment and Discharge

All groundwater extracted from the well will be treated by
carbon adsorption prior to discharge. Treated effluent will
be discharged at two locations, into the southern end of
Halls Brook Holding Area (HBHA) as discussed in the Work
Plan, and at the proposed wetland mitigation area on Site.
The flow rate from the well and the discharge rate to HBHA
will be recorded with separate flow meters. The discharge
rate on site will then be calculable by difference. Pumping
equipment will be available to discharge a maximum of 120
gpm on Site and 120 gpm to HBHA.

It is anticipated that water discharged on Site in the
proposed mitigation area will percolate back into
groundwater. We have estimated the available capacity of
this area from the site topographic map and the current
surface water level determined by reference to the known
elevation of a monitoring well casing in the area. Based on
a 1 foot increase in water level in the mitigation area, we



calculate that around 227,000 gals of water may be contained
in this area. This calculation does not consider
percolation or precipitation effects. Regular visual
inspections will be made during discharge in this area to
assess if the water is being adequately contained. In
addition, 100,000 gals of tank storage is available for use
on site, if necessary.

The discharge rate to HBHA will be regulated by effluent
chemistry and will be maximized. Based on the above storage
volumes, an average discharge rate to HBHA of 44 gpm is
required throughout the test to achieve a 72 hour duration
at 120 gpm total flow. Such a discharge rate is not
inconsistent with the currently available data for untreated
effluent discussed below, and treatment is expected to lead
to higher permissible discharge rates.

3. Discharge Limits

Discharges to Halls Brook Holding Area will be regulated by
effluent chemistry in the following manner. Effluent
samples will be collected on an hourly basis from a port
immediately downstream of the carbon unit. Treated effluent
will be analyzed on site for Benzene, Toluene, Arsenic,
Chromium, Ammonia (un-ionized and total), Copper, Iron and
Zinc. The turnaround time for a complete suite of tests is
expected to be on the order of 1 to 2 hours. The following
ambient water quality criteria will be used:

Benzene 5.3 rag/1 (=ppm)
Toluene 17 mg/1
Arsenic 0.36 mg/1
Chromium 1.7 mg/1
Un-ionized Ammonia 0.026 mg/1
Total Ammonia 30 mg/1
Copper 0.018 mg/1
Iron 1.0 mg/1
Zinc 0.12 mg/1

For each of the above chemicals a maximum discharge rate
will be calculated using the following equation, derived
from the formula presented in the Work Plan, and based on
the recently measured flow rate in HBHA of 1460 gpm:

Discharge rate =______1460 x Ambient criteria
(Effluent level - Ambient Criteria)

The actual discharge rate will be determined by whichever
chemical gives the lowest permissible discharge rate.

The presently available chemical data (5 samples) is for
untreated effluent taken from the well and storage tanks.
The data ranges and corresponding permissible discharge
rates are as follows:



Effluent Level mg/1 Discharge Rate
Benzene <0.001 - 0.003 Unlimited
Toluene <0.001 - 0.016 Unlimited
Arsenic <0.05 - 0.09 Unlimited'
Chromium <0.1 Unlimited
Un-ionized Ammonia <0.05 - 0.98 40 - 1582 ' gpm
Total Ammonia 48 - 96 664 - 2433 gpm
Copper <0.05 - 0.65 42-821 gpm
Iron 2.9-29 52 - 768 gpm
Zinc 0.15-42 4 - 5840 gpm

The discharge rate to HBHA will be reviewed for each set of
effluent chemistry data. Discharge rates will not be
increased or decreased until two sets of confirmatory data
are available for the most critical chemical. In the event
of a likely change in discharge rate, a second confirmatory
test for the most critical chemical will be executed as
quickly as the sampling and test method allows.. For
practical reasons, the discharge rate to HBHA will not
normally be varied in smaller increments than 10 gpm.

The discharge rate on Site will be the balance of the total
flow which cannot be discharged to HBHA. The tank storage
will be used as a contingency reserve in the event that on
Site capacity is reached.

Test termination will occur at 72 hours or at an earlier
time if the storage capacity on Site and in tanks is full
and the effluent chemistry does not allow discharge of the
full flow to HBHA. In the event of premature test
termination, three consecutive confirmatory results would be
required before terminating the test.

4. Schedule

Our present schedule is to complete the discharge pumping
and piping arrangements on Friday, October 11 and run the
system for a short period (around 30 - 60 minutes) to check
the discharge operation and obtain a further sample of
treated groundwater towards the end of the pumping period.
Effluent will be discharged on Site after treatment.
Chemical analyses of the treated effluent will be run on
Friday and, based on these results, we will propose an
initial discharge rate to HBHA. We will fax the test
results and our proposed initial discharge rate to HBHA to
ISRT and the Agencies as soon as possible. The main
constant rate discharge test will be run starting on Tuesday
morning.

In order for us to proceed on this basis we will require
written direction from the Agencies which should
specifically address the on Site discharge.



Please call us promptly if this does not accurately reflect
your requirements.

Regards

Steve Finn

cc. Bob Glazier, Golder
Randy White, Golder

PLEASE MARK TIME AFTER TRANSMISSION: Sent at lUt)

By ___ _______
(Initials of Sender)
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October 14, 1991
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Further to our fax dated October 11, we set out below
details of the chemistry of a treated effluent sample taken
towards the end of a short trial pumping period on Friday
October, 11:

Benzene
Toluene
Arsenic
Chromium
Un-ionized Ammonia
Total Ammonia
Copper
Iron
Zinc

<0.001 mg/1 (=ppm)
<0.001 mg/1
<0.1 mg/1
<0.5 mg/1
<0.1 mg/1
105 mg/1
<0.1 mg/1
3.6 mg/1
4.5 mg/1

Based on these results, Zinc is the critical constituent and
we propose an initial discharge rate to HBHA of 40 gpm. As
noted previously, the balance of the flow (80 gpm) will be
discharged on Site in the proposed wetland mitigation area.

In order for us to proceed with the planned test starting
tomorrow (Tuesday) we will require written direction from
the Agencies today. The Agencies confirmation to proceed
should specifically address the on Site discharge.

irds

Steve Finn
*****i?****** *4,* *********************************************

"^'^ am/pmPLEASE MARK TIME AFTER TRANSMISSION: Sent at

BY
(Initials of Sender)



INDUSTRI-PLEXSITE
36 COMMERCE WAY
WOBIJRN. J.W 01801

October 15, 1991

Joseph N. DeCoLa
Remedial Project: Manager
Waste Management Division
U. S. EPA-I
J. F. K. Federal Bldg., HRS-CAN3
Boston, MA 02203-2211

Dear Joe:

This will confirm our telephone conversation this morning,
October IS, 1991, at which time you authorized the IRST to begin
the 72-hour Aguifer Pump Test as described in the Colder fax
dated October 10, 1991 (sent October 11, 1991). This modification
to the approved Work Plan called for diverting a portion of the
treated effluent to the proposed mitigation area on-site for
storage and percolation back into the groundvater. This change is
due to the higher than expected constituent levels of the tested
chemicals from the pumping well requiring a limiting of the flow
rate into Halls Brook Holding Area.

In addition to the testing called out in the modified plan,
untreated samples of the well effluent will be taken every 12
hours for analysis.

Sincerely,

David L. Jfeiumgartner
Project Manager

cc: P. S. Finn
T. D. Kling - ISRT
M. A. I/eon - W&S
D. M. Light - G4WM
J. W. Moorman - CH&T
Jay Naparsteic - «DEP
Arnie Ostrof sky - HUS
E. J. Propp - 1CI
B. S. Yare - T2WJ

TEL. 617 33ZSGB9
MX 617-932^569
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PROJECT NUMBER. 913-6744 BORING LOCATION: N: 552,280.7 E: 696.172.0 ^±£/
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SOIL PROFILE

DESCRIPTION

0.0-7.0 ft Loose to compact moderate
to yellowish brown, m-f SAND, little
silt trace gravel, traces of roots
(SP-SM).

<FILL>

7.0-20.5 ft. Very soft to firm, black
to dark brown, silty CLAY to silty
ORGANIC CLAY, little to some f-sand,
occassional to frequent roots and root
mass, slight hydrogen sulfide odor
(CLtoOH).

< POSSIBLE FILL OR PEAT>

Water encountered at approx. 8.0 ft
below ground surface.

20.5-27.5 ft Compact to very dense,
medium gray, c-f SAND, some gravel,
trace silt (SW)

< POSSIBLE FILL OR OUTWASH SAND>

27.5-31. 5 ft Compact to dense, medium
gray to moderate brown c-f SAND,
little silt trace gravel (SP-SM)

< OUTWASH SAND>

31.5-52.6 ft Loose to dense, moderate
to yellowish brown, c-f SAND, little
to some gravel, trace to little silt
occassional medium gray fine sand
lenses (SP to SP-SM).

<OUTWASH SAND>
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PROJECT LOCATION: MASS. BORING DATE: 09-11-91 DATUM: NGVD //^_/iJj
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SOIL PROFILE

DESCRIPTION

31.5-52.6 ft Loose to dense, moderate
to yellowish brown, c-f SAND, little
to some gravel, trace to little silt,
occassional medium gray fine sand
lenses (SP to SP-SM)

<OUTWASH SAND>

52.6-54.1 ft. Very dense, medium to
olive gray, c-f SAND and GRAVEL,
little to some silt (SM).

<GLACIALTILL>

(Possible weathered bedrock at refusal)
BORING TERMINATED AT 54.1 FT.
BELOW GROUND SURFACE.

I

SP
to

SP-
SM

SM

G
R

AP
H

IC
 L

O
G

;

£>&
»6%
> 0-

ELEV

DEPTH

24.00
40.00

11.41
52.6

9.9(
54.K

SAMPLES

NU
M

BE
R

S-21

S-22

S-23

S-24

S-25

S-26

S-27

S-28

I

DO

DO

DO

DO

DO

DO

DO

DO

BLOWS/
Bin

8,7,7,8

8,6,5,5

4,4,4,4

....

6,4,5,8

4,8,10,15

16,50,100

92,100/.1'

N

14

11

8

•

8

18

100

MOO

R
EC

/A
TT

30

25

20

80

100

85

100

100

P

:

WA-

W[
2

•

•

•

•

•

ENETRATION RESISTANCE
BLOWS/FT •

•0 40 60 80
l l l l
PER CONTENT, PERCENT

I M . ... lv»
•0 40 60 ' 60

1

PIEZOMETER
OR

STANDPIPE
INSTALLATION

•

DRILL RIG: ATV MOBILE B-53 LOGGED: RJI/RMQ
DRILLING CONTRACTOR: D.L MAHER CHECKED: RMG/RJI
DRILLER: J. GRAGUA GoldCf ASSOCiatCS DATE: 08-30-81



PROJECT: ISRT/PUMPTEST RECORD OF BOREHOLE P-1 SHEET: 1 OF 2 /̂ TN
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PROJECT NUMBER: 913-6744 BORING LOCATION: N: 552,297.0 E: 696.131.2 ^̂ ^
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SOIL PROFILE

DESCRIPTION

0.0-14.0 ft Very loose to loose, deep
purplish red, c-f SAND, little silt
(SP-SM).

<FILL>

Water encountered at approx. 9.0 ft
below ground surface.

14.0-17.5 ft Very soft dark brown to
black SILT, some sand, possible hide
residue, root mass (CL).

< POSSIBLE FILL>

17.5-22.0 ft Soft, pale olive gray,
clayey SILT, little f sand, occasional
roots (CL).

< POSSIBLE FILL>

22.0-35.0 ft. Dense, pate yellowish
brown to pale olive gray, c-f SAND and
GRAVEL, little silt (SP-SM).

< POSSIBLE FILL>

35.0-52.0 ft Compact medium brown to
yellowish brown, c-f SAND, trace sift,
trace to little gravel, occassional
dark gray to reddish gray silt lens
(0.2 ft thick) (SP).

<OUTWASH SAND>
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SOIL PROFILE

DESCRIPTION

35.0-52.0 ft Compact medium brown to
yellowish brown, c-f SANO, trace silt
trace to little gravel, occasional
dark gray to reddish gray silt lens
(0.2 ft thick) (SP).

<OUTWASH SAND>

52.0-53.4 ft. Compact olive gray
GRAVEL and SAND, trace silt (QW).

<TILL>

Auger refusal at 53.4 ft
<BEDROCK>

BORING TERMINATED AT 53.4 FT.
BELOW GROUND SURFACE.
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SOIL PROFILE

DESCRIPTION

0.0-8.0 ft Loose to compact, pale to
dark yellowish brown c-f SAND, some
gravel from 0.0-2.0 ft, trace silt (SP).

<FILL>

8.0-9.35 ft Firm, brown to black
SILT, little m-f sand (ML).

1 < POSSIBLE FILL> F
9.35-14.0 ft Compact to very dense,
olive gray c-f SAND and GRAVEL trace
to little sift (SP to SP-SM).

< POSSIBLE FILL>

Water encountered at approx. 10.5 ft
below ground surface.
14.0-52.0 ft Loose to very dense,
yellowish brown to gray c-f SAND,
trace to little gravel, trace silt
(SP).

<OUTWASH SAND>

(29.4-30.0 ft) m-f SAND and SILT (SM).

CONTINUED ON NEXT PAGE
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PROJECT NUMBER: 913-6744
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RECORD OF BOREHOLE P-2D SHEET: 2 OF 2 /^T\
BORING DATE: 09-16-91 DATUM: NGVD |/_/ZjJ

BORING LOCATION: N: 552.258.2 E: 696.212.2 ^3/

SOIL PROFILE

DESCRIPTION

14.0-52.0 ft. Loose to very dense,
yellowish brown to gray c-f SAND,
trace to little gravel, trace silt
(SP).

•eOUTWASH SAND>

52.0-56.0 ft Dense to very dense
yellowish brown to pate olive, c-f
SAND and GRAVEL, trace silt (SP).

<OUTWASH SAND>

56.0-64.8 ft Dense to very dense,
yellowish brown to pale olive, c-f
SAND, trace gravel, trace to little
silt (SP to SP-SM).

<OUTWASH SAND>

64.8-66.0 ft Very dense, olive
gray clayey SILT, some m-f sand,

-1 trace gravel (ML/CL).
<TILL>

Auger refusal at 66.0 ft
<BEDROCK>

BORING TERMINATED AT 66.0 FT.
BELOW GROUND SURFACE.

DRILL HG: BRAT22R
DRILUNG CONTRACTOR: D.L MAHER
DRILLER J. MORGAN
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FOR SOIL DESCRIPTION SEE
LOG FOR P-3D.
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SOIL PROFILE

DESCRIPTION

0.0-8.4 ft. Loose to very loose, dark
brown to dusky red, c-f SAND, trace to
some silt, trace gravel, roots from
2.0-4.0 ft (SP to SM).

<FILL>

U8.4-9.0 ft. Soft black PEAT, some
clayey sat (PT).

i <PEAT>
9.0-13.6 ft. Dense, reddish-gray, c-f
SAND and GRAVEL, trace to little silt
(SPtoSP-SM).

<POSSIBLE FILL>

Water encountered at 10.7 ft. below
ground surface.

13.6-49.0 ft. Loose to very dense,
gray to fight olive brown to yellowish
brown, c-f SAND, trace to and gravel,
trace silt (SP).

•cOUTWASH SAND>

CONTINUED ON NEXT PAGE.
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SOIL PROFILE

DESCRIPTION

13.6-49.0 ft Loose to very dense,
gray to light olive brown to yellowish
brown, c-f SAND, trace to and gravel.
trace silt (SP).

<OUTWASH SAND>

Spoon refusal at 49.0 ft.

<BEDROCK>

NOTE:
4 inch casing driven to 53.0 ft. and 3 inch
casing spun to 54.0 ft. until competent rock
encountered.
Casing cleared out with a roller bit
Begin coring at 54.3 ft
See RECORD OF DRILLHOLE P-3D for rock
tog.
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RECORD OF DRILLHOLE P-3D sh«t 1 o. 2
PROJECT: BRT/PUMPTEST BORING METHOD: NX CORE DATUM: NGVD REFERENCE ELEV: 86.0
PROJECT NO: 913*744 DRILLING DATE: 08-27-91 COORDINATES N: 552.339 0 E: 096,036.5
LOCATION: MASS. DRILL RIG: B-57 AZIMUTH: 000 INCLINATION: 40
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ROCK TYPE

DESCRIPTION

0.0-54.0 ft For soil descriptions
and drilling notes see boring log
P-3D.

54.3-74.3 ft. Slightly to moderately
weathered, moderately foliated at
25-30 degrees to the core axis,
moderate to dark green, fine to medium
grained, slightly altered (moderate in
places) GABBRO.

55.5-58.6 ft. Highly fractured
joint faces show iron staining.
Intact core shows pitted apperance.

59.0-59.4 ft Core is strongly
weathered and pitted with
secondary mineralization in the
form of epidote.

60.6-61.6 ft Core is broken,
joint faces show iron staining.

62.9-65.0 ft Possible flow
structures Qtz veining is
convoluted.

CONTINUED ON NEXT PAGE.
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RECORD OF DRILLHOLE P-3D sh~t 2 or 2
PROJECT: ISRT/PUMPTEST BORING METHOD: NX CORE DATUM: NGVD REFERENCE ELEV: 66.0
PROJECT NO: 913-6744 DRILLING DATE: 09-27-81 COORDINATES N: 562.339.0 £896.0365
LOCATION: MASS. DRILL RIG: B-57 AZIMUTH: 000 INCLINATION: -90
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ROCK TYPE

DESCRIPTION

54.3-74.3 ft Slightly to moderately
weathered, moderately foliated at
25-30 degrees to the core axis,
moderate to dark green, fine to medium
grained, slightly altered (moderate in
places) GABBRO.

70.6-74.3 ft Dark green,
unfoliated fine grained gabbro.
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DESCRIPTION

FOR SOIL DESCRIPTION SEE
LOGS FOR P-4I AND P-4D.
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SOIL PROFILE

DESCRIPTION

0.0-2.5 ft Dense, very dark brown
becoming brownish yellow, c-f SAND and
GRAVEL, trace to little silt root mass
present from 0.0-0.3 (SP to SP-SM).

<FILL>
2.5-7.5 ft Compact light brownish
yellow c-f SAND, some gravel (SP).

< POSSIBLE FILL>

Water encountered at appro*. 7.3 ft
below ground surface.

7.5-46.0 ft Loose to dense, gray to
dark gray, c-f SAND, trace to little
gravel, trace to little silt slightly
odrferous from 10.0-12.0 ft. (SP to
SP-SM).

<OUTWASH SAND>
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PROJECT: ISRT/PUMPTEST

PROJECT LOCATION: MASS.

PROJECT NUMBER: 913-6744
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RECORD OF BOREHOLE P-4I SHEET: 2 OF 2 /^=j\
BORING DATE: 09-15-91 DATUM: NGVD ({OZjj

BORING LOCATION: N: 552,183.8 E: 696.379.2 ^^~^

SOIL PROFILE

DESCRIPTION

7.5-46.0 ft Loose to dense, gray to
dark gray, c-f SAND, trace to little
gravel, trace to little silt, (SP to
SP-SM).

<OUTWASH SAND>

46.0-52.0 ft Compact to dense, light
olive gray m-f SAND, some silt (SM).

•cOUTWASH SAND>

52.0-61.1 ft. Dense pale gray to gray,
m-f SAND, some silt (SM).

<OUTWASH SAND>

, 61.0-61.5 ft. Dense, pale olive gray
f SAND and SILT (SM).

<TILL>

Auger refusal at 61. 5 ft.

BORING TERMINATED AT 61 .5 FT.
BELOW GROUND SURFACE.

DRILL RK3: ATV MOBILE B53
DRILLING CONTRACTOR: D.L MAHER
DRILLER: J.GRAGUA
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SOIL PROFILE

DESCRIPTION

0.0-20.0 ft NO SAMPLING.
See borehole log for P-41.

20.0-25.3 ft. Compact dark gray, c-f
SAND, trace to little gravel, trace
silt (SP).

<OUTWASH SAND>

25.3-30.0 ft Compact light yellowish
brown, m-f SAND, little to some silt
trace gravel (SP to SP-SM).

<OUTWASH SAND>

30.0-65.0 ft NO SAMPLING.
See borehole log for P-41.
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DESCRIPTION

30.0-65.0 ft NO SAMPUNG.
See borehole log for P-4I.

Auger refusal at 65.0 ft

<BEDROCK>
NOTE:
Reemedholeto68.0ft
Material running into hole.
Spun 4 inch casing to 6S.5 ft
Began coring at 68.5 ft
See RECORD OF DRILLHOLE P-4D for
rock log.
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RECORD OF DRILLHOLE P-4D sheet 1 a 1
PROJECT: BRT/PUMPTEST BORING METHOD: NX CORE DATUM: NGVD REFERENCE ELEV: 61.8
PROJECT NO: 813-6744 DRILLING DATE: 09-23-91 COORDINATES N: 562, 178.2 E: 696,380 7
LOCATION: MASS. DRILL RIG: ATVB53 AZIMLTTH: 000 INCLINATION: -90
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ROCK TYPE

DESCRIPTION

0.0-68.5 ft For soil desriptions and
drilling notes see borehole logs P-41
andP-4D.

68.5-88.5 ft Fresh, moderately to
strongly foliated @ 28-40 degrees to
the core axis, dark green, fine to
medium grained GABBRO.

72.1-73.5 ft Series of sub-
parallel faults @ 35-40 degrees
to the core axis, offset 3-8mm;
plunging at 90 degrees to the
foliation.

75.15-75.50 ft Broken core.

68.5-88.5 ft Fresh, moderately to
strongly foliated @ 28-40 degrees to
the core axis, dark green, fine to
medium grained GABBRO.

80.0-81.4 and 85.4-87.1 ft Very
fine grained, unfoliated,
non-indurated gabbro.

BORING TERMINATED AT 88.5 FT.
BELOW GROUND SURFACE
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SOIL PROFILE

DESCRIPTION

0.0-15.0 ft Very dense, medium brown,
c-f SAND, little to some gravel, trace
silt (SP).

<FILL>

Water encountered at approximately
9.3 ft below ground surface.

15.0-40.0 ft Compact to very dense,
pale brown to dark gray, c-f SAND,
trace to little silt, trace gravel (SP
to SP-SM).

<OUTWASH SAND>

CONTINUED ON NEXT PAGE
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SOIL PROFILE

DESCRIPTION

40.0-49.5 ft Very dense, gray beige
m-f SAND, trace silt (SP)

<OUTWASH SAND>

49.5-68.1 ft Very dense gray-beige,
c-f SAND, trace sift, occassional fens
of m-f to f SAND (SP)

<OUTWASH SAND>

68.1-70.5 ft Very dense olive
green-gray c-f SAND, some gravel,
little silt (SP-SM).

_ <GLACIALTILL>

Auger refusal at 70.5 ft.

<BEDROCK>
BORING TERMINATED AT 70.5 FT.
BELOW GROUND SURFACE.
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SOIL PROFILE

DESCRIPTION

0.0-3.8 ft. Loose, moderate brown to
dark purplish red, c-f SAND, trace to
little silt root mass (SP).

<FILL>

1 3.8-4.0 ft. Soft Mack SILT, organic p
matter, possible hide residue (ML).
| <POSSIBLE FILL> |
1 1
4.0-10.0 ft. Very dense, pale olive
gray, c-f SAND and GRAVEL, trace silt
(SP).

< POSSIBLE FILL>

Water encountered at 5.3 ft below
ground surface.
10.0-48.0 ft Compact yellowish
brown to olive gray, c-f SAND, trace
to some gravel, trace to little silt
(SP to SP-SM).

•eOUTWASH SAND>

CONTINUED ON NEXT PAGE.
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SOIL PROFILE

DESCRIPTION

10.0-48.0 ft. Compact, yellowish
brown to olive gray, c-f SAND, trace
to some gravel, trace to little silt
(SPtoSP-SM).

<OUTWASH SAND>

,48.0-48.5 ft. Very dense, olive gray,
c-f SAND and GRAVEL, some sift (SM).

<TILL>

Auger refusal at 48.5 ft

<BEDROCK>

BORING TERMINATED AT 48.5 FT.
BELOW GROUND SURFACE
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SOIL PROFILE

DESCRIPTION

0.0-7.25 ft Very loose to compact
light to dark brown m-f SAND, trace to
little silt (SP to SP-SM).

<FILL>

7.25-1 1.0 ft Very soft, black, PEAT,
trace wood, decayed leaves, and roots
(PT).

<PEAT>

Water encountered at 10.2 ft below
ground surface.
1 1 .0-45.5 ft Compact dark gray to
black, m-f SAND, trace to some silt
occassional cobble, few lenses of fine
sand with some silt frequent hide
odor(SPtoSM).

<OUTWASH SAND>

CONTINUED ON NEXT PAGE
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PROJECT: ISRT/PUMPTEST RECORD OF BOREHOLE P-8 SHEET: 2 OF 2 //^T\

PROJECT LOCATION: MASS. BORING DATE: 09-12-91 DATUM: NQVD (f_/Zjj

PROJECT NUMBER: 913-6744 BORING LOCATION: N: 552,079.7 E: 696.574.2 ^iS/
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SOIL PROFILE

DESCRIPTION

1 1 .0-45.5 ft Compact, dark gray to
black, m-f SAND, trace to some silt,
occassional cobble, few lenses of fine
sand with some sift, frequent hide
odor(SPtoSM).

<OUTWASH SAND>

45.5-50.0 ft. Compact, medium to light
gray. f-SAND andStlT, strong hide
odor(SM).

<OUTWASH SAND>

50.0-51.5 ft. Olive gray c-f SAND and
GRAVEL, trace silt (SW).

<TILL>

Auger refusal at 51 .5 ft.

<BEDROCK>

BORING TERMINATED AT 51 .5 FT.
BELOW GROUND SURFACE.
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters

COBBLES

Coarse Fine

GRAVEL

C I Mod Fine

SAND FINES (Silt or Clay)

TECH: MLM
DATE: 9/19/91

REVIEWED:

ES
(31-5--41.S')

17.6 Variegated
c-f SAND, some f gravel
trace fines

Simple 1>pe: BULK Due Toted: W1V91

ISRT/ADDrnONAL PUMP TEST/MA
913^744393

COLDER ASSOCIATES INC.
Consulting Engineers
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100

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

Grain size in millimeters
0.001

COBBLES

Coarse Fine

GRAVEL

C Med Fine

SAND FINES (Silt or Clay)

TECH: MLM
DATE: 9/16/91

REVIEWED:

E-5
41.5' -
51.5'

16.0 Variegated

c-f SAND, some f gravel

trace fines
Sample Type: BULK Dale Tested: 9/16W1

ISRT/ADDITIONAL PUMP TEST/MA
913-6744.393

COLDER ASSOCIATES INC.
Consulting Engineers

Fom LABNJ1-2
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

. 6

0.001

COBBLES

Coarse Fine

GRAVEL

C Med Fine

SAND FINES (Silt or Clay)

TECH: MLM
DATE: 9/16/91
CHECKED: £*/K
REVIEWED: V^

E-5
19.5' -
31.5'

Sample Type:

23.9

•:';;::::iii':::::::

Variegated
m-f SAND and c-f GRAVEL
little fines

BULK Dale Tested: 9/16/91

ISRT/ADDITIONAL PUMP TEST/MA
913-6744.393

COLDER ASSOCIATES INC.
Consulting Engineers

Fom LABNJ1-2
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Sample Type: BULK DaleTetted: Wl«91

ISRT/ADDITIONAL PUMP TEST/MA
913-6744.393

COLDER ASSOCIATES INC.
Consulting Engineers

FomlABNJl-2



SWfc °f a? in
PROJECT: BRT/PUMPTEST RECORD OF BOREHOLE E-5 (PILOT) SHEET: 1 OF 2 /&j\
PROJECT LOCATION: MASS. BORING DATE: OB-1141 DATUM: NGVD ff-t'LY(

PROJECT NUMBER 0134744 BORING LOCATION: N: 562780.7 E: 696,172.0 ^̂ ^
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BOIL PROFILE

•

0.0-7.0 ft. LOOM to compact moderate
to yeilowith brown, m-f SAND, (idle
•M, •TMMflflaWM, trftOtt Of fOOti
(SP-SM).

<FIU>

7.0-20.5 ft. Very toft to firm, black
to dark brown, titty CLAY to titty
ORGANIC CLAY, fate to tome f-Mnd.
oocaiiional to frequent roott and root
matt, alight hydrogen auKde odor
(CLtoOH).

<P06SIBLE FILL OR PEAT>

Watti tncourttied at approx. B.O ft.
below ground aurface.

20.5-27.5 ft Compact to vary dense,
medium gray, c-f SAND, tome gravel,
trace tiH (SW)

<POSSIBLE FUJ. OR OUTWASH SAND>

27.5-31.5 ft. Compact to dente, medium
gray to moderate brown c-f SAND,
fitte a*, trace gravel (SP-SM)

<OUTWASHSAND>

31.5-52.6 ft. LOOM to deiwe. moderate
to yettowWi brown, c-f SAND. NtUe
to acme gravel, trace to Dttte tilt,
occatttonal medium gray fine sand
lemet(SP to SP-SM).

<OUTWASH SAND>

CONTINUED ON NEXT PAGE
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PROJECT: wrr/PUMPTEST RECORD OF BOREHOLE E-5 (PILOT) »HEET: 2 OF 2 X^7\
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DEBOHPT10N

31.5-5Z6 ft. LOOM to dwwa, modem*
to iome oravd, tnii to little «Ht, '
ooeaMJonil medium gray fin* sand
toDM»(SPtoSP-SM)

<OUTWASH8AND>

52.6-54.1 ft. V*rv dwtM, mMtium to
oKw gray. c-» SAND and GRAVEL.
tttetoK>me«in(SM).

<GLACIALTIU.>

(Ponlble wMttMrad bedrock «t rafuuQ
BORING TERMINATED AT 54.1 FT.
BELOW GROUND SURFACE.
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MONITORING WELL INSTALLATION LOG
.„,„„ 913-6744 PRn.Ff,T ISRT/ADDITIONAL PUMP TEST/MA «, , Nn E-5 SHFPT 1 of 1

CA ,^P GRF nmiiinr. ur-mnn AIR ROTARY (14 INCH) rpn,,Mn n rv 64 C ft. WATER nFPTW 7.16ft.

w-ATHrs SUNNY neiiiKr. /-OUDAMV D. L. MAHER THPPUTFIFV 64.64f t . nAir/nur 10-02-91/1100

TFUP 65' F. mm, pin BARBER RIG npinro JOHN BOWEN QTART™ 100/09-30-91 eouPlFiFn 1000/10-04-91

LOCATION

WELL CASK
CASING TYF
JOINT TYPE
GROUT QUA
GROUT TYP

DEPTH

0.00

10.00

20.00

30.00

40.00

50.00

,,™ATF< N: 552.280.7 E: 696.172.0 ~'»T -/B"1

MATERIALS INVENTORY
B 8 in Hio 22.29 if vni SPRFFN 8 *. a«. 30.85 i f BFNTONITT « n PURE GOLD MEDIUM CHIPS

>F STAINLESS STEEL ^PFFM ivpr STAINLESS STEEL «,CTA. , A™* nr^nn GRAVITY

WFIDFD «inr QTF No 80 MACHINF SI OTTFD rn ire PAI-K <>TV (27) 100 Ib. BAGS

MTiTY 68 GALLONS rrw™ALi7rBR NONE USED m TFP PAr* -vor *3 SILICA SAND

E 95* PORTLAND CEMENT/5% BENTONITE nginiun MUD

SOIL/ROCK DESCRIPTION

GROUND SURFACE
0.0-7.0 ft. Loose to
compact, moderate to

little silt, trace gravel,
traces of roots (SP-SM).

<FILL>

7.0-20.5 ft. Very soft to
firm, black to dark brown,
silty CLAY, to silty
ORGANIC CLAY, little to

frequent roots and root
mass, slight hydrogen
sulfide odor (CL to OH).

<POSSIBLE FILL OR PEAT>

20.5-27.5 ft. Compact to
very dense, medium gray,
c-f SAND, some grovel,
trace silt (SW).

<POSSIBLE FILL>
or

<OUTWASH SAND>

27.5-31.5 ft. Compact to
dense, medium gray to

ittle silt, trace gravel
-| (SP-SM). r-

<OUTWASH SAND>

31.5-52.6 ft. Loose to
dense, moderate to
yellowish brown, c-f SAND,
trace to little silt,
occasional medium gray
fine sand lenses (SP-SM).

<OUTWASH SAND>

52.6-54.1 ft. Very
dense, medium to olive

GRAVEL, little to some
silt (SM).

<GLACIAL T!LL>

(Possible weathered

hole refusal)

WELL SKETCH

1 54
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M IV*
.V P."
7J .vs
•J. f v
j.l Itj i.y b v
7.1 lEJ
^ P. 7
'1 1?'

3[£

•:i i::̂

:::i r:::::::• t_i .•.•.•.

—— 14"
borehole

1 — cement/
bentonite

grout

-(3) 1-1/4"
PVC sand

feeder tubes

— fine filter
sand

— medium

chips

— 8" stainless
steel riser

— #3 filter

steel screen

V end plug
bottom of ho e

INSTALLATION NOTES

E-5 (pilot) borehole backfilled/
grouted. Second borehole drilled

to construct well.

Three 1.25 inch PVC pipes were

placed around stainless steel riser

and tilled with sand pock in the
event ".hat sand pack settles during
development/pump test.

Measuring point is top of stainless
steel cosing at seam.

Water level at 8.0 ft. below ground

surface during drilling of pilot hole.

Water encountered ot approximately

8.0 ft below ground surface.

WELL DEVELOPMENT NOTES

Pumped at 45 gpm and used surge

blocks for 2 hours. Water clear,
even w th surging after 1.5 hours.
Maximum drawdown in well was

0.5 feet.
Pumped at 137 to 157 gpm with

surging for 1.75 hours. Water clear,
even with surging. Maximum draw-
down was 1.4 feet. No sediment
in discharge, but was has a faint
yellow color.
Pumped at 235 gpm for 1 hour.
No sediment in discharge, even with
surging Water has a white foam in
discharge, and faint yellow color.
Maximum drawdown was 2.25 feet
after 25 minutes. 90% recovery

after 8 minutes.

Colder Associates



MONITORING WELL INSTALLATION LOG
mn wn 913-6744 pcnm ISRT/ADDITIONAL PUMP TEST/MA «mun P-1 <ajrn 1 of 1

CAINSP RMG nmiiNfiuFTHnn 4-1/4" ID HOLLOW STEM AUGERS cemiNnnrx, 6 4 . 4 f t . WATTP HFPTU 7.4f t .

WFATHFP DRIZZLE iwHUMfirnuoAUY D. L. MAHER wo our FIFV 65.04f t . nATF/nuF 10-03-91/0900
TFUP 65" F. „,„, B.R BRAT 22R npinrp JEFF OUINN 5TiOTrn 1 400/09- 1 4-91 rnupi rim 0930/09-20-91

LOCATION /

WELL CASIK

CASING TYF

JOINT TYPE

GROUT QUA

GROUT TYP

DEPTH

0.00

10.00

20.00

30.00

40.00

50.00

, ——— -^ N: 552.297.0 E: 696.131.2 ™ ""

MATERIA

SCH 40 PVC srRFFN TYPE

LS INVEN
_2 ____ in. dk>

SCH 40 F

TORY
4.65 1 1 KFuTnuiTT IFAI PURE GOLD MEDIUM CHIPS

>VC ,M,TAU ATirw uFTMnn GRAVITY

FLUSH THREADED *mT«7F 0.010" MACHINE SLOTTED Fn TFR PArx rnv 150 Ibs.

MTITY APPROX. 110 GALLONS TFNTRAI ITFRS NONE USED FII TFR PACK ^YPF MYSTIC WHITE f20 SILICA SAND
F VOLCLAY nRimur. unn TVPF N/A IM^TAI i ATIDU uFiurm GRAVITY

SOIL/ROCK DESCRIPTION

GROUND SURFACE
0.0-14.0 ft. Very loose to
loose, deep purplish red,
c-f SAND, little silt
(SP-SM).

<FILL>

1 14.0-17.5 ft. Very soft,
1 dork brown to block SILT, I

some sond, possible hide
residue, root moss (CL).

<POSSIBLE FILL>
17.5-22.0 ft. Soft, pale
olive gray, clayey SILT,
little, fine sand, occasional
roots (CL).

<POSSIBLE FILL>

22.0-35.0 ft. Dense, pale
yellowish brown to pale

GRAVEL, little silt (SP-SM).

<POSSIBLE FILL>

35.0-52.0 ft. Compact,
medium brown to yellowish
brown, c-f SAND, trace
silt, trace to little gravel,
occasional dark gray to
reddish gray silt lens
(0.2 ft. thick) (SP).

•COUTWASH SAND>

52.0-53.4 ft. Compact,
olive gray GRAVEL ond
SAND, trace silt (GW).

<TILL>

Auger refusal at 53.4 ft.
<BEDROCK>

1 BORING TERMINATED 1
J AT 53.4 FT. BELOW 1 _

GROUND SURFACE

WELL SKETCH

0.64

1.00

. 37.00

50.70

53.40

7 7 F

jAfvocxS<xxx*y*y
XX)
*y*y"
<$<X<xx
K X X

£

„

- expanding
locking cap

r v *T

\

\f)C-oo<oo*<XX
O(̂ xXX)95o
VSA
c V x

...'.**

^."•"

'%%"?ll/lli,'.ll

— cement

— volclay grout

• — 8-1/4"

(opprox.)

—— 2" sen 40
PVC riser

1 — medium
bentonite
chips

— #20 sand
pock

—— 2" sch 40
PVC 0.010"
slotted screen

—— push on
end plug

— caved
material

^ — bottom of hole

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = n r2 h (7.48) gallons

- :3.14)(0.33)2 (36.0K7.48)
= 92 gallons

Measuring point is notch in top
of PVC.

Water encountered at approximately

9.0 ft. below ground surface.

WELL DEVELOPMENT NOTES

The well was developed on

09-26-91 with a centrifugal
pump and surge block until the
water was clear of sediment.

275 gallons of water were removed.

Colder Associates



MONITORING WELL INSTALLATION LOG
JOB NO. .

GA INSP.

913-6744
D. LEY

ISRT/ADDITIONAL PUMP TEST/MA

_ DRILLING METHOD 4-1/4' ID HOLLOW STEM AUGERS -GROUND ELEV. 65.2 ft.
-SHEET '

-WATER DEPTH

1

8.56 ft.

UTATHFR PARTLY CLOUDY nmi I Mr. COMPANY ————————

TEMP.___751L____ DRILL RIG BRAT 22R

D. L. MAHER

-DRILLER J. MORAN

LOCATION / COORDINATES N: 552,256.2 E: 696,217.0

.TOP PVC ELEV. 66.32 ft._PATF/TmF 10-03-91/0900

.STARTED 1430/09-18-91 rnuPinrn 1200/09-19-91
TIME / DATE TIME / DATE

WELL CASING __

CASING TYPE __

JOINT TYPE ___

GROUT QUANTITY .

GROUT TYPE __

-in. rih 18.12

SCH 40 PVC

FLUSH THRFADFD

MATERIALS INVENTORY
. l.f. WELL SCREEN 2 in Hin 5

__SCREEN TYPF SCH 40 PVC______

_SLOT SIZE o.mn" MAOHINF si OTTED
26 GALLONS

VOLCLAY
- CENTRALI2ERS __

-DRILLING MUD TYPE

NONE USED

l.f. BENTONITE SEAL PURE GOLD MEDIUM CHIPS
__INSTALLATION METHOD GRAVITY______

__FILTER PACK OTY. _______150 Ibs.______

__FILTER PACK TYPE MYSTIC HHITE «20 SILICA SAND

N/A .INSTALLATION METHOD GRAVITY

DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES

GROUND SURFACE
0.00 FOR SOIL DESCRIPTIONS

SEE BOREHOLE LOG
FOR P-2D.

10.00

20.00

BORING TERMINATED AT
22.0 FT. BELOW GROUND
SURFACE.

30.00

40.00

50.00

expanding
locking cap

cement

volcloy grout

8-1/4"
borehole
(approx.)

2" sch 40
PVC riser

medium
bentonite
chips

:-—#20 sand
pack

2" sch 40
PVC 0.010"
slotted screen

•r— threaded
\ end plug

\—bottom
of hole

GROUT VOLUME ESTIMATE

V = Tt r 2 h (7.48) gallons

(3.14X0.33) * (10.0K7.48)
= 26 gallons

Measuring point is notch in top
of CVC.

WELL DEVELOPMENT NOTES

The well was developed on

09-26—91 with a centrifugal
pump and surge block until the

water was clear of sediment.
Approximately 100 gallons of

water were removed.

Colder Associates



MONITORING WELL INSTALLATION LOG
ra N0 913-6744 pRnrrT ISRT/ADDITIONAL PUMP TEST/MA „, , „„ P-2I ^FFT 1 of 1

nA1NSP D. LEY rtainlK ucninn 4-1/4" ID HOLLOW STEM AUGERS r.pnM^r,™ 6 5 . J f t . wlm, nFPm 8.58ft.

WtATHrR _ OVERCAST r»n IINK rnuplwy D. L MAHER -mppvrr,™ 66.14f t . n»TT/Tiur 10-03-91/0900

TTUP 70' F. «,„ i em BRAT 22R nun ire J. MORAN ^TAP™ 1030/09-19-91 rnupirirn 0830/09-20-91

LOCATION ,

«LL CASIS

CASING TYf

JOINT TYPE

GROUT OU<

GROUT TYP

DEPTH

0.00

10.00

20.00

- 30.00

40.00

50.00

,™,«« N: 552.252.8 E: 696,2,1.9 ~ '»* ~ "*"

MATERIA
fi 2 in riin 30.90 l.f WFII SCRFFN

P SCH 40 PVC ™rrN TYPE

LS INVEN
_2 ____ in. dia

SCH 40 F

TORY
5 i f HruTnMnr vu PURE GOLD MEDIUM CHIPS

VC IUSTH i i-nntj ur-rurm GRAVITY

RUSH THRFAOFn a nT a7r O.O10" UACHINF 51 OTTFH ni irp Pirw ^TV 100 Ihs

N-niv 54 GALLONS rruTBii i7rp<: NONE USED ni TTP pirv TVDT MYSTIC WHITE «20 SILICA SAND

r VOLCLAY nBiniwr: unn rvpr N/A iu«;Tii i iTinw urnmn GRAVITY

SOL/ROCK DESCRIPTION

GROUND SURFACE
FOR SOIL DESCRIPTIONS
SEE BOREHOLE LOG
r \Jt\ r &AJ.

BORING TERMINATED AT
35.0 FT. BELOW GROUND
SURFACE.

WELL SKETCH

1.00

T

35 00

0.90

? 7 '

\
I

j.

^
—
—

- exp
lock

• v tf

|

W^
OO<
$YS
WS
WS00<
K ? C X

anding
ng cap

— cement

— volclay grout

* — 8—1/4
borehole
(approx.)

—— 2" sch 40
PVC riser

1 — medium
bentonite

chips

— #20 sand
pack

—— 2" sch 40
PVC 0.010"
slotted screen

V end plug

of hole

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = TI r2 h (7.48) qollons

- (3.14X0.33)2 (23.0)(7.48)
= 59 gallons

Measuring point is notch in top

of PVC.

WELL DEVELOPMENT NOTES

The well was developed on

pump and surge block until the
water was clear of sediment.
Approximately 175 gallons of
water were removed O approx.
5 gprn.

Colder Associates



MONITORING WELL INSTALLATION LOG
,mim 913-6744 PBnJrrT ISRT/ADDITIONAL PUMP TEST/MA „„ ^ P-2D wrPT 1 of 2

«.„<» D. LEY np.M^ur™™ 4-1/4" ID HOLLOW STEM AUGERS rJmMn flFV 65 .5 f t . WATFR nFP7M 8.86ft.

MFATHFR SUNNY neiniNfimuPu.Y D. L MAHER TOPPV^FIFV 66.45 ft. MTF/TIUF 10-03-91/0900
TFUP 90- F. „„„, SIR BRAT 22R „„,,,„ J. MORAN ST«irr, 1430/09-17-91 r-nuwrTrr, 1600/09-18-91

LOCATION /

WELL CASIN

CASING TYf

JOINT TYPE

GROUT QUA

GROUT TYP

DEPTH

0.00

10.00

: 20.00

30.00

• 40.00

J 50.00

,,,v»r™ N: 552,258.2 E: 696.212.2 ~ ' ""

MATERIA

r SCH 40 PVC «-BCC« TVDC

LS INVEN
_2 ____ in. dia

SCH 40 F

TORY
5 i f pFWTnunr «-». PURE GOLD MEDIUM CHIPS

>VC HKTWIMW* uriwnn GRAVITY

Fl [KH THRFADFn «a nr <37r nmr>" MACHINE SI OTTFD ni TFP PA™ OTY ISO Ihs

N-HTY 144 GALLONS rrwro«i i7rp<: NONE USED rn TTP Dint TYPF MYSTIC WHITE «20 SILICA SAND

SOIL^OCK DESCRIPTION

GROUND SURFACE
0.0-8.0 ft. Loose to
compact, pale to dark

some gravel from
0.0-2.0 ft., trace silt (SP).

<FILL>

8.0-9.35 ft. Firm, brown
-, to black SILT, little m-f r

sand (ML).

| <POSSIBLE FILL> |

9.35-14.0 ft. Compact to

c-f SAND and GRAVEL,
trace to little silt
(SP to SP-SM).

<POSSIBLE FILL>

14.Q-52.0 ft. Loose to
very dense, yellowish
brown to gray, c— f SAND,
trace to little gravel, trace
silt (SP).

<OUTWASH SAND>

29.4-30.0 ft. m-f
SAND and SILT (SM).

52.0-56.0 ft. Dense to
very dense, yellowish
brown to pole olive, c-f
SAND and GRAVEL, trace
silt (SP).

<OUTWASH SAND>

CONTINUED ON NEXT PAGE

WELL SKETCH

T

7 V V

W

" expanding
locking cop

'v::*,

\

I
x&Xx5S/\A

1 — cement

— volclay grout

- — 8-1/4"
borehole

PVC riser

— medium
bentonite chips

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = Rr2 h (7.481 gallons
= (3.1 4)(0.33) 2 (53.0X7.48)

= 135 aallons

Measuring point is notch in top
of P\'C.

Water encountered at approximately
10.5 ft. below ground surface
during drilling.

WELL DEVELOPMENT NOTES

The well was developed on
09-26-91 with a centifugal
pump and surge block until the
water was clear of sediment.
Unable to maintain pumping at

5—10 gpm.
Approximately 50 gallons of water
were removed.

Golder Associates



MONITORING WELL INSTALLATION LOG
.„, Nn 913-6744 PRD.FCT ISRT/ADDITIONAL PUMP TEST/MA *,-,, Nn P-20 SHEFT 2 of 2

P-AINSP D. LEY nRnmcunHnn 4-1/4" ID HOLLOW STEM AUGERS .. GROUND FIFV 65.?. ft. _ WATER DFPTH 8.86f t .

WFATHFR SUNNY r»u i INK COMPANY D. L. MAHER TOP pvr: FI FV 66 45 ft. DATF/TIUF 10-03-91/0900
TTUP 90' F. nan R.R BRAT 22R npii , FP J. MORAN ^PTTH 1430/09-17-91 rnuPi FTrn 1600/09-18-91

LOCATION /

WELL CASIN

CASING TYP

JOINT TYPE

CROUT QUA

GROUT TYP

DEPTH

L 60.00

70.00

80.00

90.00

100.00

: 110.00

r-nnRninATT.; N: 552,258.2 E: 696.212.2 ™E / o«n « / o»it

MATERIALS INVENTORY
r. 2 in H;n 59.95 i. mm <;CRFFN 2 in ,.:„ 5 if PPNTONITJ srAL PURE GOLD MEDIUM CHIPS
r SCH 40 PVC rorrw TVPF SCH40PVC I»«TAI i AT,n- uriwnn GRAVITY

Fl IISH THRFAHFD a nr CI7F 0.010" MACHINE SI OTTFD FllTFR PII-K nrv 1SOIh5

UTITY 144 GALLONS rrKi-mii i7Fs<; NONE USED ni TFR PAP* I-VT,E MYSTIC WHITE 420 SILICA SAND
VOLCLAY fMjn i iwr: unn Tvpr N/A IN«;TAI I Alink. ufrunn GRAVITY

SOL/ROCK DESCRIPTION

52.0-56.0 ft. Dense to
very dense, yellowish
brown to pale olive, c— f
SAND and GRAVEL, trace
silt (SP).

<OUTWASH SAND>

56.0-64.8 ft. Dense to very
dense, yellowish brown to
pole olive, c-f SAND, trace

grovel, trace to little silt
~| (SP to SP-SM). r

| <OUTWASH SAND> 1

64.8-66.0 ft. Very dense,
olive gray, clayey SILT,
some m— f sand, trace
gravel (ML/CL).

<TILL>
Auger refusal ot 66.0 ft.

<BEDROCK>

BORING TERMINATED AT
66.0 FT. BELOW GROUND
SURFACE

WELL SKETCH
^ X/Cy xx> ~~ — "" 2 sch 40

5900 bentonite chips
:•:•:•••:-:•:•— : • : : : . : •
:•:-:-:-:-:•:• — T— - —2" sen 40
. . . . PVC 0.010"

• > ;.; — . :.'. :'.[ slotted screen

; —— 64.oo_ - ; ; . ; , ̂  ^^ __ threaded

• ' • ' • ' • ' • '•'•>»!•:•.•'•:. :-.-.-;•: end plug
66.00 : : : : : : : : : . : : : :.:^

V -̂120 sand pack
bottom
of hole

-

-

-

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = r2 h (7.48) gallons
= (3.14X0.33) 2 (53.0K7.48)

= 135 Gallons

Measuring point is notch in top

of PVC.

Water encountered at approximately
10.5 M. below ground surface
during drilling.

WEL. DEVELOPMENT NOTES

The w«ll was developed on

09-25-91 with a centifugal
pump and surge block until the

water was clear of sediment.
Unable to maintain pumping at

5-10 gpm.
Approximately 50 gallons of water

were removed.

Colder Associates



MONITORING WELL INSTALLATION LOG
„, MO 913-6744 PROFIT ISRT/ADDIT10NAL PUMP TEST/MA wn iMn P-3S SHFFT 1 of 1

OMMSP RMG npiniMRuFTHnn 4-1/4" ID HOLLOW STEM AUGERS RRmwnr,™ 6(5.0 ft. WATFR nFPTH 6 .68 f t .

WEATHER £

LOCATION /

WELL CASIN

CASING TYF

JOINT TYPE

GROUT QUA

GROUT TYPI

DEPTH

0.00

10.00

20.00

30.00

40.00

50.00

ARTLY CLOUDY nun I INC. rnuo.uv D. L MAHER TOP PUT nf" 66.96f t . DATF/TIUF 10-03-91/0900

60' F. DR,,, B1R ATV B-53 npnirp J. GRAGLIA ST»RTrn 1000/09-30-91 cam rim 10-01-91
HMC / CAT! HUE / DATE

/rnnpn^TVi N: 552.334.7 E: 696.039.3

MATERIA

T SCH 40 PVC .TOFFN TYPE

LS INVEN'
_2 ____ In. dio

SCH 40 F

TORY
5 if nrwrnwiT^ cF»l PURE GOLD MEDIUM CHIPS

VC ikKTin »-nnn "FTwnn GRAVITY

FLUSH THRFADED a nT <37F 0.010" MACHINE SLOTTED ni ira Pir»r ryrv 700 Ibs.

NTITY APPROX. 75 GALLONS WNTOAI I7FRS NONE USED ni TTR PAI-K TYPC MYSTIC WHITE *20 SILICA SAND
F VOLCLAY r»n i INR ui ip TVPF N/A IMCTII i ATION uFinnn GRAVITY

SOIL/ROCK DESCRIPTION

GROUND SURFACE

FOR SOIL DESCRIPTION,
SEE LOG FOR P-3D.

WELL SKETCH

1.00

33.00

38.00

39.30

W-09

0.96

7 V c

i

J.

.̂ M

—
—

N™J

^exp
lock

rv-'*

i

Ŝ/v^
y'V'V^vs?s
K^XX"vVS•oo<sXX

*— bottom
o< hole

onding
ing cap

— cement

— volcloy grout

* D— i / f
borehole
(approx.)

—— 2" sch 40
PVC riser

— medium

chips

— |20 sand pock

—2" sch 40
PVC 0.010"
slotted screen

—— push on
end plug

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V «= llr2 h (7.48) gallons
= (3.14)(0.33)2 (32.0)C7.48)

= 82 aollons

Measuring point is notch in top
of PVC.

WELL DEVELOPMENT NOTES

The well was developed on
10—01—91 using a centrifugal pump

and surge block until the water
clear of sediment. Approximately
75 gallons of water were removed
® about 5 gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
ma Nn 913-6744 Dafirn ISRT/ ADDITIONAL PUMP TEST/MA WFLI wr, P-3D SHFFT 1 of 2

r.,»«» GRF np,,,,Mr. UFTW™ DRIVEN 4' CASING. SPUN 3' CASING. ROLLER BIT rJ,n,1Nn n rw 6 6 . 0 f t . Bim, nrpTH 8.85ft .

WTATHFP FINE, WINDY ,»„ i INC. rnup«,v D. L MAHER TO PUT nc« 6625 ft. niTF/Tujr 10-03-91/0900

trup 65' F. neiii p,r ATV B-53 np,,,rp J. GRAGLIA .JTAPT™ 09-28-91 rnuwrum 0900/10-01-91

LOCATION ;

WELL CASff.

CASING TTF

JOINT TYPE

CROUT <KM

GROUT TYP

DEPTH

0.00

10.00

20.00

3O.OO

40.00

50.00

/ rnnpnwATF* N: 552,339.0 E: 696,036.5 "" ' "* ™E ' °*1t

MATERIALS

>F SCH 40 PVC WPFFN TW

IN\i
Ir

SCH

ENTORY
Hin 10.2 i.i BFNTOMIIT w»i PURE GOLD MEDIUM CHIPS

40 PVC IM.ITAI i ATinw uFmnn GRAVITY

FLUSH THRFADFD a nT <37F 0010" MACHINE SI OTTJD FIITTP P»r* CITY 50 Ibs.

NTITY APPROX. 75 GALLONS rrwTRiii7n?<; NONE USED m TTR PARK TYPF MYSTIC WHITE «0 SILJCA SAND
r VOLCLAY nn, I ,HK ui in TVOF N/A IU<:TAI I ATIOM uFTwnn 3/4" PVC TREMMIE PIPE

SOIL/ROCK DESCRIPTION

GROUND SURFACE
0.0-8.4 ft. Loose to very
loose, dark brown to dusky
red, c-f SAND, trace to
some silt, trace gravel,
roots (SP to SM).

<FILL>

1 8.4-9.0 ft. Soft, block 1
J PEAT, some clayey silt, L
nroot moss, (PT). i

<PEAT> 1

9.0-13.6 ft. Dense,
reddish gray, c-f SAND
and GRAVEL, trace to

1 little silt (SP to SP-SM). 1"
<POSSIBLE FILL>

13.6-49.0 ft. Loose to
very dense, gray to light
o ive brown to yellowish
brown, c-f SAND, trace
to ond grovel, trace silt,
enses with little silt (SP).

<OUTWASH SAND>

Spoon refusal at 49.0 ft.
<BEDROCK>

54.3-74.3 ft. Slightly to
moderately weathered,
moderately foliated at
25-30 degrees to the
core axis, moderate to
dork green, fine to
medium grained, slightly
altered (moderate in
places) GABBRO.
CONTINUED ON NEXT PAGE -

WELL SKETCH

O.Z5

JT.

-a&j

J.
expanding
locking cap
I* — cement

f • — volclay grout

'f borehole

'— 2" sch 40
" PVC riser

—top fine filter sand

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V - n r2 h (7.48) gallons
= (3.14)(0.167)2 (53.1)(7.48)

= 35 gallons

Measuring point is notch in top

of PVC.

Drove 4" casing to 53 ft. poor
seal hut refusal. Spun 3" cosing
to 54 ft. poor seal but refusal.
NX core barrel jammed for the

first 4 feet. Bedrock highly
weathered and fractured (see
drillhole log). Lost circulation

durins coring. Corehole reamed
with roller bit.

Water encountered at 10.7 ft.
below ground surface during drilling.

WEL. DEVELOPMENT NOTES

The well was developed on
10-01-91 using a centrifugal pump
and surge block until the water

was clear of sediment. Approx.

100 gallons of water were removed
O about 5 gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
JOB NO.

GA INSP

913-6744
GRF

ISRT/ADDITIONAL PUMP TEST/MA -WELL NO. P-3D 2__of

_66_P_1L_WATER DEPTH 8.85 ft..DRILLING METHOD DRIVEN 4" CASING. SPUN V CASING. ROLLER BIT r.BnilKln EL£y

FINE. WINDY ng,iii»r COMPANY_______D. L. MAHER____________TOP Pvc EL£V 66.25 ft. QATT/TIMF 10-03-91/0900
65' F. ng|| i RIG ATV B-53 npn i FR J. GRAGLIA sitpTrn 09-26-91TEMP._

LOCATION / COORDINATES

2

N: 552.339.0 E: 696,036.5
TIME / t'Ait

.COMPLETED 0900/10-01-91
TIME / DATt

WELL CASING __

CASING TYPE __

JOINT TYPE ___

GROUT QUANTITY .

GROUT TYPE __

.in. dio . 59.8

SCH 40 PVC

FLUSH THREADED

MATERIALS INVENTORY
. l.f. WELL SCREEN 2 in dip 10.2 If BENTONITE SEAL PURE GOLD MEDIUM CHIPS

—— SCREEN TYPF SCH 40 PVC_________INSTALLATION METHOD GRAVITY_____

—— SLOT SIZE 0.010" MACHINE SLOTTED ni TFB PACK OTY. __ 50 IDS.
APPROX. 75 GALLONS

VOLCLAY_______
.CENTRAUZERS ___

-DRILLING MUD TYPE

NONE USED
N/A

.FILTER PACK TYPE MYSTIC WHITE «20 SIUCA SAND

-INSTALLATION METHOD 3A' PVC TREMMIE PIPE

DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES

60.00

70.00

80.00

90.00

100.00

110.00

54.3-74.3 ft. Slightly to
moderotely weathered,
moderately foliated at
25-30 degrees to the
core axis, moderate to
dork green, fine to
medium groined, slightly
altered (moderate in
places) GABBRO.

See record of drillhole
for fracture data.

BORING TERMINATED AT
74.3 FT. BELOW GROUND
SURFACE

—top fine
filter sand

—2" sen 40
PVC riser

—2" sch 40
PVC 0.010"
slotted screen

—|20 sand pack

—3-7/8"
nominal
borehole

-threaded
end plug

.'If—caved material

-bottom
of hole

GROUT VOLUME ESTIMATE

Tlr2 h (7.48) gallons

(3.14)(0.167r (53.1)(7.48)
35 gallons

Measuring point is notch in top
of PVC.

Drove 4" cosing to 53 ft. poor
seal but refusal. Spun 3" casing
to 54 ft. poor seal but refusal.
NX core barrel jammed for the
first 4 feet. Bedrock highly

weathered and fractured (see
drillhole log). Lost circulation

during coring. Corehole reamed

with roller bit.

Water encountered at 10.7 ft.

belo* ground surface during drilling.

WELL DEVELOPMENT NOTES

The *ell was developed on
10—01-91 using a centrifugal pump
and surge block until the water
was clear of sediment. Approx.

100 aollons of water were removed

O about 5 gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
JOB NO. .

GA INSP.

WEATHER

TEMP.__

913-6744 -PROJECT ISRT/ADDITIONAL PUMP TEST/MA P-4S

_O_LEY__DRILLING METHOD 4-1/4" ID HOLLOW STEM AUGERS 61.4 ft.
-SHEET

.WATER

of 1

4.84 ft.

D. L. MAHERSUNNY nun i iNf. COMPANY__________________________________

60" F. nan RIG BRAJ 22R npinrg J. MORAN

LOCATION / COORDINATES N: 552,174.0 E: 696.382.9

-WELL NO.

-GROUND ELEV. .

.TOP PVC ELEV.
STARTED 1415/09-27-91 COMPLETED 1600/09-27-91

TOE / C*TE HUE / 0»1E

61.62 ft. fiATT/TlMF 10-03-91/0900

WELL CASING __

CASING TYPE __

JOINT TYPE ___

GROUT QUANTITY .

GROUT TYPE __

-in. Hi.. 20.22

SCH 40 PVC

FIHSH THRFADFn

MATERIALS INVENTORY
. l.f. WELL SCREEN ——2———— in. dio. 5
__SCREEN TVPC SCH 40 PVC_______

__SLOT SIZE O.01O" MACHINF SI OTTFH

40 GALLONS

VOLCLAY
-CENTRAUZERS ———

.DRILLING MUD TYPE

NONE USED

l.f. BENTONITE SEAL PURE GOLD MEDIUM CHIPS

__INSTALLATION METHOD ————GRAVITY______

__FILTER PACK OTY. _______100 Ihs_______

__FILTER PACK TYPE MYSTIC WHITE «2Q SILICA SAND

N/A -INSTALLATION METHOD GRAVITY

0.00

0

m

m

10.00

20.00

30.00

40.00

50.00

SOIL/ROCK DESCRIPTION

GROUND SURFACE

FOR SOIL DESCRIPTION,
SEE LOGS FOR P-4I AND
P-4D.

WELL SKETCH

0-22

i.oo

20.00

-expanding
locking cap

—cement

-volclay grout

-8-1/4"
borehole
(approx.)

-2" sch 40
PVC riser

-medium
bentonite

chips

-#20 sand pack

-2" sch 40
PVC 0.010"
slotted screen

-bottom
of hole

-push on
end plug

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

H r2 h (7.48) gallons
(3.14)(0.33)z (13.0X7.48)
34 gallons

Measuring point is notch in top
of PVC.

WELL DEVELOPMENT NOTES

The well was developed on______
10-01-91 using a centrifugal pump

and surge block until the water was
clear of sediment. Approximately
100 gallons of water were removed

about 10 to 5 gpm.________

Colder Associates



MONITORING WELL INSTALLATION LOG

m

m

.mnun 913-6744 ppn.trT ISRT/ ADDITIONAL PUMP TEST/MA ,»,,„„ P-4I ^FFT 1 of 2

r-Aiww V.FOSTER nBn i iwn uciwnn 4-1 /4" ID HOLLOW STEM AUGERS amnHn e,rv 61.8f t . WATFR DEPTH 5.71ft.

WFATHFR OVERCAST nRiniNfinnMp.Mv D. L. MAHER THPPWTFIFV 6258 f t . RATF/TIHF 10-03-91/0900
TFUP 70' F. ,„„, pir. ATV MOBILE 853 n«,irp J. GRAGLIA ,T«Tm 0800/09-16-91 mup.nrr, 1200/09-16-91

LOCATION /

WELL CASIN

CASING TYP

JOINT TYPE

GROUT QUA

GROUT TYPI

DEPTH

0.00

• 10.00

20.00

• 30.00

40.00

'- 50.00

«v«»™ N: 552.183.8 E: 696,379.2 "* ' "* "" "»*

MATERIA

F SCH 40 PVC WPFTIJ TYPF ._

LS INVEN

_2 ———— in. dia

SCH 40 F

TORY
5 it BFNTnN.it *FH PURE GOLD MEDIUM CHIPS

>VC IUKTIII i-nnw uFTHfin GRAVITY

FLUSH THRFADFD <3flT<a7F 0.010" MACHINE SLOTTED Ftl TFB Pir* rvrv 200 Ibs.

NTITY APPROX. 110 GALLONS WNTRAI I?FB<; NONE USED FIITTR P»rv TYPF MYSTIC WHITE J20 SILICA SAND

VOLCLAY nm i INC win TYPF N/A INSTAI i mo, UFTHOTI GRAVITY

SOIL/ROCK DESCRIPTION

GROUND SURFACE
0.0-2.5 ft. Dense, very dork
brown, becoming brownish

GRAVEL, troce to little silt,
root moss present from
0.0-0.3 ft. (SP to SP-SM).

<FILL>

2.5-7.5 ft. Compoct, light

some grovel (SP).
<POSSI8LE FILL>

7.5—46.0 ft. Loose to dense,
groy to dork groy, c— f SAND,
troce to little grovel, trace
to little silt, odiferious from
10.0-12.0 ft. (SP to SP-SM).

<OUTWASH SAND>

46.0-52.0 ft. Compact to
dense, light olive gray, m-f
SAND, some silt (SM).

<OUTWASH SAND>

I 52.0-61.1 ft. Dense, pale I
J gray to gray, m-f SAND, L

some silt (SM).
<OUTWASH SAND>

CONTINUED ON NEXT PAGE

WELL SKETCH

- 0.78

j_

47.50

52.50
53.50

>:•»:•:<

wsvs8vsXOCX
OCXoo<
w<

J.— expanding
locking cap

•Xtf-S

AA^x x ^ifSfV

<̂ScvVvSrvV5oo
rW

1 — cement

— volclay grout

—— 8-1/4"
1 borehole

(opprox.)

—— 2" sch 40
PVC riser

— medium
bentonite chips

— |20 sand pack
— 2" sch 40 PVC
0.010" slot screen

INSTALLATION NOTES

GROU" VOLUME ESTIMATE

V = Hr2 h (7.48) gallons

= Ci.14)(0.33)2 (46.5X7.48)

= i:>1 gallons

Measuring point is notch in top

of PVC.

Water encountered at about 7.3 ft.
below ground surface during drilling.

WELL DEVELOPMENT NOTES

The well was developed on
10—01 — 91 using a centifugal

pump and surging block until the

water was clear of sediment.
About 150 gallons of water were
removed ft about 5 gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
.rawn 913-6744 ppn.rrT ISRT/AODITIONAL PUMP TEST/MA wmlan P-41 ^FT 2 of 2

r-iiNO. V. FOSTER ,„„, INR up™™ 4-1/4" ID HOLLOW STEM AUGERS nom^F,™ 61,8f t . WATFR HFPTW 5.71ft.

WTATHFB OVERCAST nu,, , HOR rnu^uv D. L. MAHER rnoovrnE" 62.58f t . nATF/nuF 10-03-91/0900
TFUP 70' F. no,,, wr: ATV MOBILE B53 nmnre J. GRAGLIA ^T1pirn 0&00/09--16-91 rnuPiETFn 1200/09-16-91

LOCATION /

WELL CASIN

CASING TYf

JOINT TYPE

GROUT QUA

GROUT TYH

DEPTH

60.00

70.00

'• 80.00

• 90.00

100.00

: 110.00

,,™,A™ N: 552,163.6 E: 696,379.2 "« "™ ^ ""

MATERIALS INVENTORY
R 2 „ .«„ 54.28 i< WFI, srpr™ 2 inH ;n 5 i • RrNTnwiTr «A, PURE GOLD MEDIUM CHIPS

F SCH 40 PVC STBFFU TVW SCH40PVC »KT«II »Tir* urinon GRAVITY

FLUSH THREADED <am tiTF 0010" MACHINE SI OTTFD m TTR PArk QTY 200 Ihs.

MTITY APPROX. 110 GALLONS mjTRiii7FR«; NONE USED FIITTR pm TYPF MYSTIC WHITI f20 SIUCA SAND

F VOLCLAY i»» i IWR unn TYPF N/A HKTAI r ATKW urmnn GRAVITY

SOIL/ROCK DESCRIPTION

52.0-61.1 ft. Dense, pole
gray to gray, m-f SAND,
some silt (SM).

•COUTWASH SAND>

- 61.1-61.5 ft. Dense, pale -
dive gray, f SAND and
SILT (SM).

<TlLL>
Auger refusal at 61.5 ft.

BORING TERMINATED AT
61.5 FT. BELOW GROUND
SURFACE

WELL SKETCH
'::'.':'/.•': — ' ——— — 2" sch 40

::: : : ' : . : PVC 0.010"
..... — slotted screen

—— S8.50_ .v.v.v.j ̂  ;̂i_ _ j2Q sand pock
59.50 ••• v.v-v.-.v.Y.T>Sv^wMw/w/ftr^*"* °"61.50 '///J//////'/,'.ti end plug

\ *— caved material
\— bottom

of hole

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = Tlr2 h (7.48) gallons
= (J.14)(0.33)2 (46.5X7.48)

= 121 oollons

Measuring point is notch in top
of PVC.

Water encountered at about 7.3 ft.
below ground surface during drilling.

WEL^ DEVELOPMENT NOTES

The well was developed on

10—01-91 using a centifugal
pump' and surging block until the
water was clear of sediment.

About 150 gallons of water were

removed O about 5 gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
913-6744JOB NO.

GA INSP. -

WEATHER .

TFUP 60- F.

.PROJECT ISRT/ADDITIONAL PUMP TEST/MA -WELL NO. P-4D -SHEET 1 ol 2

D- LEY np,,, i^. METHOO 8-1/4" ID HSA/NQ HOLE REAMED TO 4" r.Bn,,Mn ELEV 61.8 ft.__ WATER ^p^ 5.82 ft.

SUNNY BRIM IMB COMPANY________D. L. MAHER_____________ TOP Pvc ELEV. 62.70 ft. nATr/mir 10-04-91/1030

.DRILL RIG ATV B-53/BRAT 22R ngniFg J. GRAGLIA/J. MORAN -iTAPTrn 1400/09-24-91

LOCATION / COORDINATES N: 552,178.2 E: 696,380.7__________________________"* ' """___

0900/10-01-91
*" ' "*

WELL CASING __

CASING TYPE __

JOINT TYPE ___

GROUT QUANTITY .

GROUT TYPE __

-In. dio.. 74.90

5CH 40 PVC

FLUSH THREADED

MATERIALS INVENTORY
. l.f. WELL SCREEN ——2————in. dio.———10———

__ SCREEN Tvpr 5CH 40 PVC______

—— SLOT SIZE 0.010" MACHINE SLOTTED

l.f. BENTONITE SEAL VOLCLAY

.INSTALLATION METHOD

.FILTER PACK OTY. __

TREMIE METHOD

100 Ibs.

APPROX. 165 GALLONS CENTRAUZERS NONE USED
VOLCLAY .DRILLING MUD TYPE N/A

.FILTER PACK FYPE MYSTIC WHITE «20 SILICA SAND

.INSTALLATION METHOD TREMIE METHOD

SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES

GROUND SURFACE
0.00

0.0-68.5 ft.
SEE LOG FOR P-4D
FOR SOIL DESCRIPTIONS.

10.00

20.00

30.00

40.00

50.00

CONTINUED ON NEXT PAGE

•expanding
locking cap

cement

GROUT VOLUME ESTIMATE

V = (r'2h;
;)](7.48)

r, (00-65.0) = 0.5
h,= 55.0 ft.

r; (65.0-72.0) = 0.17
7.0 ft.

;3.14)[(0.5)2(65.0) + (0.17)2>

(7.0)X?.48) = 387 GALLONS

Measuring point is notch in top
of PVC riser.

WELL DEVELOPMENT NOTES

The well was developed on
10-01-91 using o centrifugal pump

ond surge block, but the well
would go dry immediately. About
20 gollons of water were removed

on 10-01-91 ond 10-02-91 using
o fooi valve pump.___________

Colder Associates



MONITORING WELL INSTALLATION LOG
JOB NO. .

GA INSP.

WEATHER

TEMP.__

913-6744 -PROJECT ISRT/ADDITIONAL PUMP TEST/MA -WELL NO. P-40 -SHEET 2 of 2

P- LEY naiiiHn METHOD 8-1/4" ID HSA/NQ HOLE REAMED TO 4" „,„,„„ ELEV. __61.8 ft. wtTFB DEPTH 5.82 ft.

SUNNY npiiiiur. COMPANY_________D. L MAHER______________TOP PVC ELEV. __$?-2°JL-DATE/TIME 10-M-9I/1030

60' F. .DRILL RIG ATV B-53/BRAT 22R nanrp J. CRACLIA/J. MORAN STARTS 1400/09-24-91 rnupi nr-n 0900/10-01-91

LOCATION / COORDINATES N: 552.178.2 t: 696,380.7

WELL CASING __

CASING TYPE __

JOINT TYPE ___

GROUT QUANTITY .

GROUT TYPE __

.. in. dk).. 74.90
SCH 40 PVC

FLUSH THRFADED

MATERIALS INVENTORY
. l.f. WELL SCREEN 2 !„. dio. ———HL

__ SCREEN Tver SCH 40 PVC

—— SLOT SIZE

. l.f. BENTONITE SEAL VOLCLAY

0.010" MACHINE SLOTTED
-INSTALLATION METHOD

-FILTER PACK OTY. __

TREMIE METHOD

100 Ibs.
APPROX. 165 GALLONS CENTRAUZERS NONE USED

VOLCLAY -DRILLING MUD TYPE N/A
.FILTER PACK TYPE MYSTIC WHITE «20 SILICA SAND

.INSTALLATION METHOD TREMIE METHOD

SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES

60.00

70.00

80.00

90.00

100.00

110.00

0.0-68.5 ft.
SEE LOG FOR P-4D
FOR SOIL DESCRIPTIONS.

68.5-88.5 ft. Fresh,
moderately to strongly
foliated 9 28-40 degrees
to the core axis, dork
green, fine to medium
grained GABBRO.

72.1-73.5 ft. Series of
sub-parallel faults 9
35-40 degrees to the
core axis, offset 3-8mm:
plunging at 90 degrees
to the foliation.

75.15-75.50 ft. Broken
core.

80.0-81.4 and 85.4-
87.1 ft. Very fine grained,
unfoliated, non-indurated
gabbro.

BORING TERMINATED AT
88.5 FT. BELOW GROUND
SURFACE

88.50

volclay grout

——3-7/8"
borehole

—flintshot
silica sand

-2" sch 40
PVC 0.010"
slotted screen

•'—#20 sand pack

-threaded
end plug

Vbottom
of hole

GROUT VOLUME ESTIMATE

r, (0.0-65.0) = 0.5

65.0 ft.
r2 (61x0-72.0) = 0.17

h,= 7.0 ft.

V = (3.14)[(0.5)2(65.0) + (0.17)'x

(7.p;X7-48) = 387 GALLONS____

Measuring point is notch in top

of P\/C riser.

WELL DEVELOPMENT NOTES

The well was developed on
10-01-91 using a centrifugal pump
and surge block, but the well

would go dry immediately. About
20 giillons of woter were removed
on 10-01-91 ond 10-02-91 using
a foot valve pump.

Colder Associates



MONITORING WELL INSTALLATION LOG
ra Nn 913-6744 OBflirrT ISRT/ADDITIONAL PUMP TEST/MA wmion P-6 SHFFT 1 of 2

RA ,„«, D. LEY npllllN(! UFTnnn +-1/+" ID HOLLOW STEM AUGERS r-RnuNn r,r« 67.2 ft. WATFR nFP7H 10.59 ft.

W4THFR SUNNY npii i INR rnup»NY D. L. MAHER rnp pvr n FU 67.71 ft. nATF/nuF 10-03-91/0900

1FUP 70' F. noil I Pin ATV MOBILE B53/BRAT 22R nRH 1 FR J. OUINN/J. MORAN qTARTFn 1600/09 - 12-91__ COMPlFTTn 1050/09-13-91

LOCATION /

WELL CASIN

CASING TYF

JOINT TYPE

GROUT QUA

GROUT TYPI

DEPTH

0.00

10.00

20.00

30.00

40.00

- 50.00

,«««,„« N: 552,060.3 E: 696.216.7 ~ ' M' ~1I/B"1

MATERIA

F SCH 40 PVC QPOFFM TYPF

LS INVEN
_2 ____ in. dia

SCH 40 F

TORY
5 i . BFwrnwiTf a-ii PURE GOLD MEDIUM CHIPS

VC UJSTA, i A-nn* uFTunn GRAVITY

FIUSH THREADED <a nr «7F 0.010" MACHINE SI OTTED n IFB PACK QTY 150 Ibs.

MTITV 157 GALLONS PFUTCAI I7FR? NONE USED FITFR PAPK TVPF MYSTIC WHITE *20 SILICA SAND
r VOLCLAY nuiiiiwr. unn TYPF N/A nmu i ATIOJ urivinr) GRAVITY

SOIL/ROCK DESCRIPTION

GROUND SURFACE
0.0-15.0 ft. Very dense.
medium brown, c-f SAND
tittle to some gravel, trace
silt (SP).

<FILL>

15.0-40.0 ft. Compact to
very dense, pale brown to

to little silt, trace grovel
(SP to SP-SM).

<OUTWASH SAND>

40.0-49.5 ft. Very dense,
gray beige, m-f SAND, trace
silt (SP).

<OUTWASH SAND>

gray beige, c-f SAND, trace
silt, occossionol lens of m— f

<OUTWASH SAND>
CONTINUED ON NEXT PAGE

WELL SKETCH

o.si
1.00

' JL

77*

J.
—expanding

locking cap

> » <f— cement

— volclay grout

—— 8-1/4"
borehole

—— 2" sch 40
PVC riser

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V - /I r2 h (7.48) aallons
= (3.14)(0.33) 2 (55.0)(7.48)

= 141 aallons

Measuring point is notch in top
of PVC.

Water encountered at approximately
9.3 ft. below ground surface during
drilling.

WELL DEVELOPMENT NOTES

The well was developed on

09-28-91 with a centrifugal pump
and sjrge block until the water
was dear of sediment. Approx.
100 gallons of water were removed
9 < E' gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
.,,*»,„ 913-6744 mn.rn ISRT/ADDIT10NAL PUMP TEST/MA m , un P-6 <;HFFT . 2 of 2

R41N^p D. LEY nmi *G UP™™ 4-1/4' ID HOLLOW STEM AUGERS RpmiNnFirv 67.:! ft. WATFR RFPTH 10.59ft.

WTATHFR SUNNY nRiniNG rnuD.Mv D. L. MAHER me our n rv. 67.71ft . ruTF/TiuF 10-03-91/0900

TFUP 70' F. DPMI rar. ATV MOBILE B53/BRATT 22R npn i FR J. OUINN/J. MORAN STAB™ 1600/09-12-91 rnuPiFTm '050/09-13-91

LOCATION i

WELL CASIN

CASING TYf

JOINT TYPE

GROUT OXM

GROUT TYP

DEPTH

60.00

70.00

80.00

90.00

100.00

110.00

I rnrmmir* N: 552,060.3 E: 696,216.7 « / wit TK / o.m

MATERIALS INVENTORY
r. 2 in rtio 62.51 ir urn ^FFN 2 ;„ rf!n 5 if BFNTONITT «F »| PURE GOLD MEDIUM CHIPS

F SCH 40 PVC *rprFN TVPF SCH 40 PVC MTAI i ATI™ ur-rwrm GRAVITY

FLUSH THRFADED ci m -atr- 0.01 0" MACHINE SLOTTED m TTR PACK rnv 150 Ibs.

NTITY 157 GALLONS PFMTB.I i7FB<: NONE USED niTFRpArarvPF MYSTIC WHITE 420 SILICA SAND

F VOLCLAY iwmiMft win TVPT N/A IMSTAI i ATinu uFivinn GRAVITY

SOIL/ROCK DESCRIPTION

49.5-5B.1 ft. Very dense,
groy beige, c-f SAND, trace

to f sand (SP).

<OUTWASH SAND>

68.1-70.5 ft. Very dense,
olive green-groy, c-f SAND,
some gravel, little silt
(SP-SM).

<GLACIAL TILL>
Auger refusal at 70.5 ft.

<BEDROCK>

BORING TERMINATED AT
70.5 FT. BELOW GROUND
SURFACE.

WELL SKETCH
56.00 /// '//•> — volclay grout

OsX ^xx Doren&'e (approx-)
XX/ wO<T —— 2 sen 40
OOC )OO PVC riser

—— . _ ^ _ — #20 sand pack

•-•- •'.••'•'•.1f^-t — 2" sch 40
•:•:•: _ : :: : PVC 0.01 o"

67.00 :::.:. 1 ^v.v —— threaded
68.00 -•'.•':'.•':.'.'.•'•'.'.'." end Pl"9
66.50> ftjfiff''f)'^'tf*?f —— medium

70.50 >'///i'/.'.W.'t'',4& - coved
\ material

* — bottom
of hole

-

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = n r2 h (7.48) qollons
= (3.14K0.33)2 (55.0X7.48)
= 141 gallons

Measuring point is notch in top
of PVC.

9.3 ft. below ground surface during
drilling.

WELL DEVELOPMENT NOTES

The well was developed on

09-26-91 with o centrifugal purnp
ond surge block until the water

was clear of sediment. Approx.

100 gallons of water were removed
9 < 5 gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
inn un 913-6744 Don irrr ISRT/ADDITIONAL PUMP TEST/MA „:, , un P-7 KHrrT 1 ol 1

CA1NSP D. LEY npimNr. UFTMV, 4-1/4" ID HOLLOW STEM AUGERS Mn.iNnn.FV.. 61.9f t . „„„ nFP™ 6.02ft.

WFATHFR RAINING np,i i INK rnup»UY D. L MAHER inppvrnFV. 62 .65f t . niTF/nur 10-03-91/0900

TFUP 60' F. npin Bir. BRAT 22R „„,,,„ J. MORAN STAR™ 1300/09- 23-91 rnuPi FT™ 1500/09-23-91

LOCATION

HELL CASU

CASING TYT

JOINT TYPE

GROUT Cfjt

GROUT TYP

DEPTH

: o.oo

'- 10.00

20.00

30.00

40.00

50.00

/mnpniN,™ N: 552,407.8 E: 695.881.9 ™* ' ™ ™E ""*

MATERIA

>F SCH 40 PVC STBFFKl TYPF

LS INVEN
_2 ____ In. dm

SCH 40 F

TORY
5 1 1 BFNTnuiTT wii PURE GOLD MEDIUM CHIPS

'VC IN^TA, i iTinu unwnn GRAVITY

FLUSH THREADED o OT q?F 0010" MACHINF SI OTTFD rn wa eirtt my 150 Ibs.

NTITV 79 GALLONS nrwn»»i i7FR<: NONE USED m TFD p*ry -wor M '̂nc *HITC *™ SILIC* S*ND

SOIL/ROCK DESCRIPTION

GROUND SURFACE
0.0-3.8 ft. Loose,
moderate brown to dark

trace to little silt, root
Imoss (SP). F
1 <FILL> 1
3.8-4.0 ft. Soft, black
SILT, organic matter,
possible hide residue (ML).

<POSSIBLE FILL>

4.0-10.0 ft. Very dense,
pale olive gray, c-f SAND
and GRAVEL, trace silt
(SP).

<POSSIBLE FILL>

10.0-48.0 ft. Compact,
yellowish brown, to olive
gray c-f SAND, trace to
some gravel, trace to
ittle silt.

<OUTWASH SAND>

48.0-48.5 ft. Very dense,
olive gray, c— f SAND and
GRAVEL, some silt (SM).

<TILL>
Auger refusal at 48.5 ft.

<BEDROCK>

BORING TERMINATED AT
48.5 FT BELOW GROUND
SURFACE

WELL SKETCH

P-75

1.00

JL.

35.00

+0.00

48.50

y y \

iryV*Vx^wVSoK^VX$oc
y^yO

':':':':':'.*

^

~^
—

— expanding
locking cop

! W

I

\
<Qyt

SB<yvXX)5ooXx>

>_—•.;.

— cement

— volclay grout

—— 2" sen 40
PVC riser

—— 8-1/4"
borehole
(approx.)

• — medium
bentonite
chips

— #20 sand pack

— 2" sch 40
PVC 0.010"
slotted screen

—— push on
end plug

>— bottom
of hole

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = n r2 h (7.48) aallons

- (3.14)(0.33)2 (34.0X7.48)

= 88 aallons

Measuring point is notch in top
of PVC.

Water encountered at 5.3 ft. below
ground surface during drilling.

WELL DEVELOPMENT NOTES

The well was developed on

09-2(>-91 using a centrifugal

pump and surge block until the
water was clear of sediment. 275
gallons of water were removed @

approximately 5 gpm.

Colder Associates



MONITORING WELL INSTALLATION LOG
.„, N0 913-6744 PBn.rrT ISRT/ADDITIONAL PUMP TEST/MA ^u Nn P-8 wrrT 1 of 1

ftiiNSP. RMG nBiiiiNrcuFTHnn 4-1/4" ID HOLLOW STEM AUGERS GROUNBFIFV. 64.4ft . WATFR DFPTH 9.06ft.

WTATHFB SUNNY nB,,,,Mr. rnuPiNY D. L MAHER TOPPwriFw 6 4 4 9 f t . niir/nuF 10-03-91/0900

TFUP. .... 70' F. n»n «r. ATV MOBILE B53 r,p,,,ro J. GRAGLIA *Tuiwn 1230/09-13-91 mum rim 0800/09-15-91

LOCATION ,

WELL CASIN

CASNG TYF

JOINT TYPE

GROUT QUA

GROUT TYPI

DEPTH

0.00

10.00

• 20.00

30.00

40.00

50.00

/mnimiNAirs N: 552,079.7 E: 696,574.2 I"E/°"E "" ' "^

MATERIA
R 2 * rfio 39.89 If WFII ttSFFN

F SCH 40 PVC WRFFN TVPF

LS INVEN

_2___in. dio
SCH 40 F

TORY
5 i ( BFNTnwiTF vu PURE GOLD MEDIUM CHIPS

'VC «j<;Tii i »Tir»i uFiwnn GRAVITY

FLUSH THREADED <a nr SI7F OHIO" MACHINE SLOTTED rn TFR P»rv ,yrv 200 Ihs

MTITV 100 GALLONS rruTOAi I7FRC NONE USED m IFR PAP* TYPF MYSTIC WHITE «20 SIUCA SAND

SOIL/ROCK DESCRIPTION

GROUND SURFACE
0.0-7.25 ft. Very loose to
compact, light to dark

to little silt (SP to SP-SM).

<FILL>

7.25-11.0 ft. Very soft,
black PEAT, trace wood,
decayed leaves, and roots
(PT). <PEAT>

11.0-45.5 ft. Compact,
dark gray to black, m-f
SAND, trace to some
silt, occassional cobble,
few lenses of fine sand
with some silt, frequent
hide odor (SP to SM).

<OUTWASH SAND>

45.5-50.0 ft. Compact,
medium to light gray, f
SAND and SILT, strong
hide odor (SM).

•COUTWASH SAND>

50.0-51.5 ft. Olive gray.
c-f SAND and GRAVEL,
trace silt (SW).

<TILL>

- Auger refusal at 51.5 ft. -
<BEDROCK>

BORING TERMINATED AT
51.5 FT. BELOW GROUND
SURFACE.

WELL SKETCH

" 0.09

1.00

J^

33.80

44. BO

46.00
47. OQ

50.50
51.50

7 7 <J

n?WW*^WVv*/ww*/Vv5oc5og
W

. . . . .VI

J.

__ ;

——

kH

— expanding
locking cop

kr*-, ——— ' ——————— '
IV V\
VS<^wj^vxx$o
88̂
xSf~

w^r — -

M>-- . - . - •

•$9WVS?S<

.*M

V

— cement

— volcloy grout

—— 8-1/4"
borehole
(approx.)

—— 2" sen 40
PVC riser

— medium
bentonite

chips

— #20 sand
pack

—— 2" sch 40
PVC 0.010"
slotted screen

—— threaded
end plug

1 — medium

chips
—#20 sand

— caved
material

-bottom
of hole

INSTALLATION NOTES

GROUT VOLUME ESTIMATE

V = Jl r2 h (7.481 gallons
= (3.14X0.33) 2 (32.8)(7.48)
- 84 gallons

Measuring point is notch in top
of PVC.

Water encountered at approximately
10.2 ft. betow ground surface during
drilling.

WELL DEVELOPMENT NOTES

The well was developed on

09-26-91 with a centrifugal
pump and suge block until the
water was clear of sediment.
About 100 gallons of water were
removed.

Colder Associates



APPENDIX E

Effluent Analyses and Discharge Record



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

SSSSi: wiOAHirUe WMWIC :ffi:S«.s::
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GZA JOB NO. 12695

lllilSAlWPl̂ NA^Siii
<:>?V>Xf!iWrt 't'&r-Jr. •:¥f£-?T*r :-^i: :xf!«: f

IP/394/OE5/ /2/ 701

IP/394/OE5/ 121 702

IP/394/OE5/ 121 703

IP/394/OE5/ 72/ 704

IP/394/OE5/ 121 705

IP/394/OE5/ 727 /06

IP/394/OE5/ /2/ /07

IP/394/OE5/ 121 708

fipATJ;::-!

^/f/
• / '

:s:;fi|ME!:s;;:|

71 '"C

^RGEfCMPD,

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3 & NH4+
COPPER

ZINC

IRON

^ '̂•flESuEr̂ ^^

t t-o
/ /.o
o&g?
^ .06

n.il
tfo

£045

<?.o

/.a

;:S:SS*UNITS:;:::::::":;;

ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

*

*

OPERATOR #1

OPERATOR #2



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

IP/394/OE5/ 727 701
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IP/394/OE5/ 121 /03
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IP7394/OE57 727 706
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fO/((>/<?/ 13 \%

fARGETCMPp
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TOLUENE
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CHROMIUM
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NH3 ONLY
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ZINC

IRON

mm^HESViX^™
';'•:•:;:-:-:•:;. ;:;!-:v : :.:..•.'•: ,x::-: :•:;:;:-:•:•:•:•; -;>'>>;';' '•:•';:;';"•:

/ / - ^

^ /.^

0 O75

^10.0^
D-Ll-

tfo
LO-O^
t.l
KX

SS::SS:̂ NrrS:,::-i>:-S:

ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

OPERATOR #1
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - COLDER ASSOCIATES

GZA JOB NO. 12695

IP/394/OES/ 121 701

IP/394/OE5/ /2/ /02

IP/394/OE5/ /2/ /03

IP/394/OE5/ I2J 104

IP/394/OE5/ /2/ /OS

IP/394/OE5/ 121 /06

IP/394/OE5/ /2/ 707

IP/394/OE5/ 121 108

illJATjp

/0//4./9/ Z3'.Y$

|TARJ|TCiyipp;

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3 & NH4+
COPPER

ZINC

IRON

P^HESIIP*̂

,y-c?
t- I.Q
O'tfl

S-0>O%

b•^3
J-/0

£-0-05

6+
l.(?

swsyNJTg^w

ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM
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OPERATOR #2
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

IllliJIf l;Jpp ; lî Siil
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mg/L-PPM

mg/L-PPM
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1
2
3
4

5

6
7
8
9

10
11
12

13

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37

38
39
40
41
42
43

44

45

46

47

48

49
50

oz\ GZA GEOENVIRONMENTAL, INC.
ENGINEERS AND SCIENTISTS

Project

Page No.

File No.
Location Date By
Subject Checked By
Based on Revised By

- */*<

n

< l

As

-70^"
y

l .a v/

v/



1
2
3

4

5

6
7
8
9

10
11

12
13
14
15

16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45

46
47
48

49
50

GZA GEOENVIRONMENTAL, INC.
ENGINEERS AND SCIENTISTS

Project

Pa9e NO-

File No.
Location Date By
Subject Checked By
Based on Revised Bv

- 15

At

f ,Ov\u-V

oX)



1
2
3
4

5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41

42
43

44

45

46
47
48

49

50

cz\ GZA GEOENVIRONMENTAL, INC.
ENGINEERS AND SCIENTISTS

Page No.

Project File No.
Location Date By
Subject Checked By
Based on Revised By

-T;

A*
.05

Mb
MO y



1
2
3
4

5
6
7
e
9

10
11
12

13
14

15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32

33

34

35
36
37
38
39
40
41

42

43

44

45

46
47
48
49
50

ozv GZA GEOENVIRONMENTAL, INC.
ENGINEERS AND SCIENTISTS

Page No.

Project File No.
Location Date By
Subject Checked By
Based on

LI5
no.

n
c?.fe



1
2
3

4

5

6
7

8

9
10

11

12

13
14

15
16
17
18

19
20
21

22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48

49
50

GZ\ GZA GEC-ENVIRONMENTAL, INC.
ENGINEERS AND SCIENTISTS

Page No.

Project File No.
Location Date By
Subject Checked By
Based on Revised Bv

A*

X -

lua.

_ \/

^v 2£&-
o^uf 3_ __Cs*d



GZ\ G2A GEC-ENVIRONMENTAL, INC. Pa9e.N°-
ENGINEERS AND SCIENTISTS

1 Project______________________________________File No.
2 Location_________________________Date______________By
3 Subject_________________________Checked___________By
4 Based on______________________Revised__________By
5
6
7 IS25
9

10
11
12

13
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

\PI3MQESI 121 701

IP/394/OE5/ 727 702

IP7394/OE57 727 103

IP/394/OE5/ 121 704

IP/394/OE5/ 727 705

IP/394/OE57 727 706

IP/394/OE5/ 727 /07

IP/394/OE57 727 708

;!*yeTlME:p ;:;||RGE|;;CM |̂

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3 & NH4+
COPPER

ZINC

IRON

*l
<-/

.0"7^

^.,95

•^.05

^
<^
•?a.
5.1

liM^̂ i

ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

v/

x/

v/

y
y
y
*/
•y

v/

OPERATOR #1.

OPERATOR #2 C/iO .



GZA GEOENVIRONMENTAL, INC.
UBORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

IP/394/OE57 727 701

IP/394/OE57 727 702

IP7394/OE57 727 703

IP/394/OE5/ 727 704

IP/394/OE5/ 727 705

IP/3947OE57 727 706

IP/394/OE5/ I2J 707

IP/394/OE5/ 727 708

liiiiii
ti>/nfll 17: 30

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3&NH4+
COPPER
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IRON

<i
*i

.0*0
<.or

^,05
52-
<,05

%**-.:*•»

4./

ug/L-PPB

ug/L-PPB
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mg/L-PPM

y
y

y
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y
y
y

OPERATOR #1
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

iiiiji^m§iimmiii
IP/394/OE57 727 701

IP/394/OE5/ /2/ 702

IP/394/OE5/ 121 103

IP/394/OE5/ /2/ 704

IP/394/OE57 727 705

IP/394/OE57 727 706
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IP7394/OE57 727 708

io/n/41
yi»$
frtf'ti

;;;TAR§ET::CMPir*:
'• •^••:-\-:'-:'-.--^--K^^^^-..:.r.;.;.:.:::::.y;:.:.:>.::v-:.x::.:;::::xv.:;;;;.;::.;:;.::;:::: :.;-:•:.
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)
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CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3 & NH4+
COPPER

ZINC
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tf?
2.3

67-
^ 1

£

<l .05"

-(97^
HV

^<05
(*A
«.^

||||MNrrS::::::|;:;;:;

ug/L-PPB

ug/L-PPB

mg/L-PPM
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mg/L-PPM
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mg/L-PPM

mg/L-PPM

mg/L-PPM

£ri
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695

NAME
:;::»:;:S::SH:::::j:;i::,;:W.::i*« / j : ::'i* -! ixi. TJ-fcSJSS:

IP/394/OE5/ /2/ /01

IP/394/OE5/ 121 102

IP/394/OE5/ 727 703

IP7394/OE5/ 727 704

IP/394/OE5/ 121 705

IP/394/OE57 727 706

IP/394/OE5/ 727 707

IP/394/OE5/ 727 708

;i;IPATESt: lilsriMEsfl
wiMM

TARGETpMPDj

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3&NH4+
COPPER

ZINC

IRON

<,o5

ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

OPERATOR #1.

OPERATORS.



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

illllSAMPLE NAME Will

IP/394/OE5/ 12] 701

IP/394/OE5/ 121 102

IP/394/OE5/ I2J 103

IP/394/OE5/ 12] 704

IP/394/OE5/ 121 105

IP/394/OE5/ 121 106

IP/394/OE5/ 121 107

IP/394/OE5/ /2/ 708

»/'?/*' W35"

iARGETGMPD.
;:iS;iJi§;̂ i;;>l;lii;j;;::;:;;gf

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3 & NH4+
COPPER

ZINC

IRON

,::>:â RESUlMII«i
-.•.-.-. ..v.->.;.v.: - : . - ; . ; . ' .;•;•;•:-•-: .-:-:•:-:.••••••:.;.:-;.: ;•:•:•: vXv
..-.;. ;.;.;.;.;•:•:•:•:•.• .. .:...;.;.-...;.;.;.:.;.:.;-:..•.;.;...;.;.;.;.;.;.;.;.:.;.:...;.:.•.:

•".:'-:-,-::x::;::X;.' :. ;"•'! :':':•.';- :>:;-!• :;:-:::':::;:'::: •:•":"'!•:"•!': :::::'::!-'::'

<•)

^

.^?-^>

-/ .<P5"
<^,05
^0

^.c?^
U^O-

1.24
2.1

il̂ ŷ iT̂ :..;;:.!;:;
ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

OPERATOR #1.

OPERATORS.



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695

iill!SAMPl£;;NAMElli::il

IP/3947OE57 /2/ /01

IP/394/OE5/ I2J 702

IP/394/OE5/ 727 703

IP/39470E57 727 704

IP7394/OE5/ 727 705

IP/394/OE57 727 706

IP73947OE57 727 707

IP/394/OE57 727 708

IO/&/1I 11 \«>

fmRj|EJ;GJPJ>!

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
AMMONIA
NH3 & NH4+
COPPER

ZINC

IRON

tl-0

+ l-°

n-o$5
*-. Oj5~
*»f
£o-o5

4$
£ 0-0*3

l,e>
a.*T

ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

OPERATOR #1.

OPERATOR #2



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

«iiSAMPLE NAMExWt

IP/394/OE5/ 727 701

IP/394/OE5/ /2/ 702

IP/3947OE57 727 703

IP/394/OE5/ 121 704

IP/394/OE5/ 727 705

IP/394/OE57 727 706

IP7394/OE57 727 707

IP/394/OE5/ 727 708

tolnlll

mtmm
1II11I
AOiir

1*RGEtGMPD.
•:s;::;:;̂ ::-SigSSi:ij:;f:!:;iK;S:;l;i-::;:;;;;:::J;K;

BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
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NH3 & NH4+
COPPER

ZINC

IRON

/-I-O

2/-0

0.<X,&

£O.O$

d-o^
^
se-05

i**+3**

3<i

ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM
«

mg/L-PPM

OPERATOR #1
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695

lilil̂ AMFH£;NAME::;sii?;:

IP/3947OE57 A2T /01

IP/394/OE5/ 121 702

IP/394/OE5/ 727 703

IP/394/OE5/ 727 704

IP/394/OE57 727 705

IP/394/OE57 727 706

IP7394/OE57 727 707

IP/3947OE57 727 708

tolitfn ^/:35
BENZENE

TOLUENE

ARSENIC

CHROMIUM

AMMONIA
NH3 ONLY
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ug/L-PPB

ug/L-PPB
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mg/L-PPM
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GZAGEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
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IP/394/OE5/ /2/ 702

IP/394/OE5/ 121 703

IP/394/OE5/ /2/ /04
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IP/394/OE5/ /2/ /06
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BENZENE

TOLUENE
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CHROMIUM

AMMONIA
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ZINC

IRON
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z / . L O

^).O^S
^ .05-

^0-05
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10-05
f C*
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ug/L-PPB

ug/L-PPB
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - COLDER ASSOCIATES

GZA JOB NO. 12695
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IP/394/OE5/ V27 701

IP/394/OE57 121 702
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IP/3947OE57 727 707
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TOLUENE
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CHROMIUM

AMMONIA
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ZINC
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n>OC<?
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ug/L-PPB

ug/L-PPB
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mg/L-PPM
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695
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IP/394/OE57 727 708
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ug/L-PPB
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695
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53
^0-06

/ • /

^

Vi^^m
ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

OPERATOR #1
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - COLDER ASSOCIATES
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IP/394/OE5/ /2/ 702
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695
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//.«2

*/•&

o.oW-
/ .^5-

40.05
53

£0'&5
+4* /.f*
3.7

ug/L-PPB
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OPERATOR #1.

OPERATORS.



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695
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IP/394/OE5/ /2/ /04
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ug/L-PPB

ug/L-PPB
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - COLDER ASSOCIATES

GZA JOB NO. 12695

ililSAMPl£::NAME ;̂yilil

IP/394/OE5/ 121 701
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IP/394/OE5/ 121 703

IP/394/OE5/ /2/ 704
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&
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ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM
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mg/L-PPM
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695
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ug/L-PPB

ug/L-PPB

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

mg/L-PPM

OPERATOR #1.
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GZA GEOENVIRONMENTAL, INC.
UBORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695
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ug/L-PPB
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mg/L-PPM
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GZA GEOENVIRONMENTAL. INC.
LABORATORY SERVICES - GOLOER ASSOCIATES

GZA JOB NO. 12695
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ug/L-PPB
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695
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ug/L-PPB

ug/L-PPB
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mg/L-PPM
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - COLDER ASSOCIATES

GZA JOB NO. 12695
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695
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GZA GEOENVIRONMENTAL, INC.
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December 1991 Project No.: 913-6744

Discharge Record

TASK

1. Development and Step Test Water
(10/8/91 through 10/9/91)

2. System Operation/Calibration Test

3. Pumping Test

10/15/91 -1230 through 1730
40 gpm to HBHA, 80 gpm to PMWA

• 10/15/91 -1730 through 10/16/91 - 0400
120 gpm to HBHA

• 10/16/91-0400 through 0915
20 gpm to HBHA, 100 gpm to PMWA

• 10/16/91 - 0915 through 1700
120 gpm to HBHA

• 10/16/91 -1700 through 1730
65 gpm to HBHA, 55 gpm to PMWA

• 10/16/91 -1730 thorugh 10/17/91 - 0730
30 gpm to HBHA, 90 gpmto PMWA

• 10/17/91 - 0730 through 1000
120 gpm to HBHA

• 10/17/91 -1000 through 1200
70 gpm to HBHA, 50 gpm to PMWA

• 10/17/91 -1200 through 1500
90 gpm to HBHA, 30 gpm to PMWA

• 10/17/91 -1500 through end of test 10/18/91 -1300
120 gpm to HBHA

TOTAL

Approximate
Volume to
Halls Brook
(gallons)

40,000

Approximate
Volume to
Wetland

Mitigation Area
(gallons)

30,400

12,000

75,600

6,300

55,800

1,800

25,200

18,000

8,400

16,200

158.400

417,700

24,000

0

31,500

0

1,650

75,600

0

6,000

5,400

0 .

174,550
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APPENDIX F

ELECTRONIC AND MANUAL WATER LEVEL DATA

Appendix F contains manual and digital water level measurement data
transmitted via both machine readable disk and hard copy. Appendix F has been
provided in written hard copy to the following parties: KRT, USEPA, MDEP, and
Colder. Owing to the possibility of potential errors on or unrecognized changes
to the machine readable disk version of this information, only the accompanying
written hard copy of this information should be considered the formal submittal
by Colder Associates Inc. It is the responsibility of the recipient to assure that the
information on the machine readable disk is consistent with the written hard copy
submittal.

Colder Associates



US EPA New England
Superfund Document Management System

Image Target Sheet

SDMS Document ID #: 230924

Site Name: INDUSTRI-PLEX

File Number: 6.4

Purpose of Target Sheet:

[ ] Oversized

[ X] Non-Paper Media

[ ] Color

[ ] Other (Provide purpose below)

Document Type this Target Sheet Replaces:

[ ] Map [ ] Photograph

[ ] Video [ ] Compact Disk

FLOPPY DISK

[ ] Graph/Chart

[X ] Other (Specify
below)

Description or Comments:

Retrieval:

[ ] Stored outside site file [ ] Available in PDF

To View This Document, Please Contact the EPA New England
Superfund Records and Information Center

Telephone (617) 918 1440
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Arithmetic Plots of Time Versus Drawdown
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APPENDIX H
Neuman Type Curve Analysis - Theory and Type Curve Development

Theory
Neuman (1972) developed a theory of delayed water table response which is
based on defined physical parameters for unconfined aquifers. Neuman treats
unconfined aquifers as compressible systems and the water table as a moving
upper boundary. Neuman (1975) developed type-curve methods to analyze
pumping test data for fully and partially penetrating pumping and observations
wells based on his theories. The general solution for drawdown is a function of
both the distance from the well and the elevation head. Using this method, the
horizontal hydraulic conductivity, vertical hydraulic conductivity, storage
coefficient, and specific yield can be determined.

Delayed water table response (delayed yield) trends are evidenced on log
drawdown versus log time graphs by the presence of the following three
segments (Price, 1985).

1. In the first segment, covering a short period immediately after start
of pumping, the unconfined aquifer reacts in the same way as a
confined aquifer. Water is released instantaneously from storage by
the elastic deformation of the aquifer and by the expansion of the
water itself. Gravity drainage has not yet started.

2. The second segment of the drawdown versus time graph shows a
decrease in slope due to the replenishment by gravity drainage from
the interstices above the depression cone.

3. The third segment has a steeper slope and the trend approaches the
Theis curve. In the third segment there is equilibrium between
gravity drainage and the rate of water table drawdown.

The full development of these segments depends on the pumping period,
pumping rate, distance from the pumping well and the boundaries
(heterogeneities) encountered by the cone of depression during its expansion.

Colder Associates
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In Neuman's analysis, when the pumping well or the observation wells perforate
only a portion of the saturated thickness of the aquifer, the drawdown at any
point in the aquifer is given by (Neuman, 1975, p.337, Eq.26)

Q

where:

s: drawdown (L);

r: radial distance from the pumping well (L);

t : time since pumping started (T);

Q: pumping rate (L^/T);

T: transmissivity (L^ /T); and,

SD: Neuman well function (dimensionless).

The Neuman well function, s^ is a complex integral function that can only be
evaluated numerically. SD may be expressed in terms of three independent
dimensionless parameters: a , 6 , and ts (dimensionless time with respect to
the specific elastic storage) or t (dimensionless time with respect to the specific
yield). The dimensionless time parameters are related to each other by the
equation:

t = a t (2)g

The parameters a and 6 are defined as follows.

S
a = sy

(3)

(4)

Colder Associates
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The dimensionless time parameters are defined as follows.

Tt

Tt
————— (6)

where:

S: elastic storage coefficient = Ss b (dimensionless):

Ss: specific elastic storage (L"1);

Sy: specific yield (dimensionless);

b: saturated thickness of the aquifer (L);

KD: degree of vertical anisotropy = X_ (vertical hydraulic conductivity)/^
(horizontal hydraulic conductivity) (dimensionless); and,

r: radial distance from the pumping well (L).

When a approaches zero (S is much less than Sv) the number of independent
variables is reduced to two and SD can be integrated for different values of E>. The
results are two asymptotic families of type curves: Type A (SD versus ts) and Type
B (SD versus ty).

The method employed to determine aquifer parameters using the Neuman type
curves is presented stepwise below.

1. Plot the family of Neuman type curves of s^ versus tg and ty for a
practical range of 6 values on log scales. In the present case of
partially penetrating wells, type curves were generated using the
computer program DELAY2 originally developed by Neuman.

2. Plot the drawdown s versus the corresponding time also on log
scales for a given observation well at a distance r from the pumping
well.

3. Keeping the coordinate axes parallel, superimpose the time-
drawdown field data curve on Type B curves. Adjust the
superimposition until as much late time-drawdown field data as
possible fall on one of the Type B curves. Note the 6 value of the
selected Type B curve.

Colder Associates
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4. Select an arbitrary point B and note the coordinates SD , ty and s ,
t*. y

5. Calculate the transmissivity (T) and the specific yield (Sy) using the
equations: ^

Q SD*

s
Tt*

ty

6. Superimpose the field data on the Type A curves, keeping the
coordinate axes of both graphs parallel to each other and matching
as much of the early time-drawdown data as possible to a particular
type curve. The value 6 corresponding to this type curve must be
the same as that obtained previously from the Type B curves.

7. Select an arbitrary j>oint ^ oil the superimposed curves and note its
coordinates SD ,tg ,ands ,t .

8. Calculate the transmissivity from Eq. (7) and the elastic storage
coefficient from the following equation:

Tt*
(8)

9. Having assessed the transmissivity, usually as the average from the
early and late data, unless boundary effects occurred, the horizontal
hydraulic conductivity (Kr) can be determined using the formula:

10. The degree of vertical anisotropy (KD) is obtained from the value of
6 according to:

KD = B _ (10)
r2

11. By knowing the values of Kr and K& the vertical hydraulic
conductivity (K2) can be determined using the relationship:

Colder Associates
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12. The specific elastic storage of the aquifer is calculated from:

S = l (12)

Type Curve Development
Type curves were generated using the computer program DELAY2 for the two
aquifer thickness scenarios discussed in Section 5.2.2 In the first case, the base of
the aquifer was considered to be at the top of bedrock/till. Geometric data for the
pumping well and observation wells are presented in Table 5. Based on these
parameters, a set of type curves was prepared (Neuman type curves A and B)
using DELAY 2 for each of the following geometries. These type curves are
presented in Appendix H-l.

o Type curves 1A and IB for observation wells screened in the upper
part of the aquifer close to the phreatic surface (P-2S).

o Type curves 2A and 2B for observation wells screened in the middle
part of the aquifer (P-2I, OW-48, OW-50A).

o Type curves 3A and 3B for observation wells screened in the upper
part of the aquifer but over a larger interval than type curves 1A and
IB (IMS, OW-48A, OW-49A).

o Type curves 4A and 4B for observation wells screened in the lower
half of the aquifer (P-l, P-2D, P-3S, P-4I, P-6, P-7, P-8, OW-49, OW-
50).

o Type curves 5 A and 5B for observation wells screened in the middle
part of the aquifer but over a larger interval than type curves 2A and
2B (OW-12).

A second set of type curves was developed based on an effective aquifer thickness
of 65 feet including the Glacial Till (5 feet) and a conservative estimate of the
thickness of the fractured and weathered bedrock (10 feet). Based on this
approach, another set of observation well geometries is presented in Table 7.
Based on these parameters a further set of type curves were prepared (Neuman
type curves A' and B') using DELAY2 for each of the following observation well
geometries. These type curves are presented in Appendix H-2.

o Type curves 1A1 and IB1 for observation wells screened in the upper
part of the aquifer close to the phreatic surface (P-2S).
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o Type curves 2A1 and 2B1 for observation wells screened in the middle
part of the aquifer (P-2I, OW-48, OW-50A).

o Type curves 3A1 and 3B1 for observation wells screened in the upper
part of the aquifer but over a I
IB (P-4S, OW-48A, OW-49A).
partpf the^aquifer but over a larger interval than type curves 1A and

o Type curves 4A1 and 4B1 for observation wells screened in the lower
half of the aquifer (P-l, P-2D, P-3S, P-4I, P-6, P-7, P-8, OW-49, OW-
50, P-3D).

o Type curves 5A1 and 5B1 for observation wells screened in the middle
part of the aquifer but over a larger interval than type curves 2A1 and
2B' (OW-12).
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Neuman Type Curves (Approach 1)
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^
\

s.i

cIf-̂̂

^^

9 C
CD 

N

^
^

~

VA 
v

jH
;§

"^v -̂~~-̂-^ -~^~
,̂

—
—

-̂
^

I

-̂̂
_

~~-~-

tO

LJ>IDO

*
 

<LJ
,_ 

Q
-

1

<
—

 
I

D
O

U
"

)
"

—
 

l
O

C
N

l
O

t
O

o 
d 

^ 
C

N
) 

1
1 

1

0

DEC 13 1931

008 M
o: 

913-6744
D

R
A

W
: 

j-g

"""^ 
R

S
U

)

XM
£: 

AS SHOW
N

11/08/91
"^

 No 
M

A
03-026

G
older A

ssociates

N
EU

M
A

N
 TY

P
E

 A
 C

U
R

VES
SER

IES
 3

IN
D

U
STR

I-PLEX
 S

T
E

 REM
EDIAL TR

U
ST 

j™
01^ H

1—
 3



1 
Golder A

ssociates
| 

INDUSTRI-PUEX SITE REM
EDIAL TRUST 

j  F)GURE H
 1

 —
4
 |

£

^y\
\s

I
z

o
CO

o

I

-no

I

00

8

CM
en

to
CO
O

N
EU

M
A

N
 TY

P
E

 A
 C

U
R

VES
SER

IES
 4

NEUMAN TYPE A CURVES
SERIES 4

0.5

0

-0.5

_ isD '

-1.5

9

-2.5

-

-

//,

ill//

ll////
lilll / /
f///

If///

'If

f/// /

%

S~
^

^

^

/,
'///
'//

/,

^

/i
/
/,
s
-̂

^*-

//
^
x
^

--

/

,'
** ^
,-

-" ""

•^
:: —
._==:: ——

^
^— -

3
n _•(

03

^-~

^tf '^-
^- —

^
== -=s

^ —
== 5= =

30 — —

.. —— -

c: —— =

'

tk

0;
3.
0.
0:

0.

p
4,

4:

3.

4:

6

y
&
>
0t

4
6
8
"
_

0

0

u
_.

n
€

^F
TI
^-
3
3

1 3

ts
TYPE A CURVE



00LUO<
LO

Q_ 
^00

ego
 

c

O

o >o

\

10 o
CM CO

\
\
\

\

o
unO

c\i

O

unCM

ro

LiJ
>ft:z>o<LUQ_

r-oDEC 1 3 1991

J08N"
913-6744

O
PA

*":
F
G

SCAIE
A

S
 S

H
O

W
N

DA1E
1

1
/2

0
/9

1
M

A
03-028

N
E

U
M

A
N

 T
Y

P
E

 A
 C

U
R

V
E

S
S

E
R

IE
S

 5
G

older Associates
IN

D
U

STR
I-PLEX

 SITE
 R

EM
ED

IA
L TR

U
ST

 
TK

U
K. H

 1
 —

 5



00a:om
co

nu_

8
5

8 
8

c> c> 6 
o

\

\\\

\\

\B

- 
C

M
 «t 

<D
 C

O
O

 
I

O
O

I
O

O
o

o
d

o
d

i- 
T- 

w eg TO
p
 

q
 

q
 q

•* 
iri 

<D N

lO
 

-

o
O

L
O

o
L
O

O
J

LOc\i

ce130U
J

OL

DEC 1 3 1991

913-6744
ORA1W

:

AS SHOW
N

11/08/91
M

A
03-029

N
EU

M
A

N
 TY

P
E

 B
 C

U
R

VES
S

E
R

IE
S

 1

G
older A

ssociates
IN

D
U

STR
I-PLEX

 9TE
 REM

EDIAL TRUST
H

 1
 —

 6



00LJa:Om
CM

I i 
I 

CO

Q
_ 

E
N

y
^

 
L

i j

s
~

 
(/)

Ld

r-
9

§
S

d
o

:
8

\ \ \

^ cp o
q

q
 

lo
q

tq
o

 
q

 
q

p
q

O
 

O
 O

 ^
 

^
" 

W
 

W
 C

O
 

^
f 

U
) 

C
O

 ̂

LT> 
~

o
O

LOo
LO

CM1
LOc\i

o:Z5O

to1

o
-0131991

913-6744
SCAl£:

AS SHOW
N

1
1
/0

8
/9

1
M

A
03-030

N
EU

M
A

N
 TY

P
E

 B
 C

U
R

VES
S

E
R

IE
S

 2

G
older A

ssociates
INDUSTO

I-PLEX
 SITE REM

EDIAL TRUST
—

 7



oCD
fO

Q
_ 

E
\ 

i I I
^
 

(/)

L
J

o
q
q
q
d

g
o
 o

d
^l

\

oj 
TJ- 

cpoqq 
10 p 

too
d 

d 
d
d
'- 

f- 
cj c\i co

O
 

O
 

O
 

O

LOd
LO

CM
LO

U
J

>cr:Do
>» m
*«

LJQ_

DEC 13 1991

913-6744
.-_
rO

^
C

l 
\

AS SHOW
N

1
1
/0

8
/9

1

M
A

03-03
 1

N
EU

M
A

N
 TY

P
E

 B
 C

U
R

VES
S

E
R

IE
S

 3

Qolder A
ssociates

IN
D

U
S

TR
I-P

LE
X

 SITE
 R

EM
ED

IAL TR
U

ST
nG

UR£H
1

—
 8



00LJomn
 

^
LL 

rv:
>-

00

LU

O
o

in -
o

\

TA

e
o

o
io

o
io

o 
o

o
o

o
*- 

T-' 
CM

 <M

o
inoI

CN
LOCNI

omLUQ
_

>
-

D0)

DEC 1 3 1991

JOB N
o.:

DRAW
N:

CHECKED:

913-6744
FG

S
C

A
l£:

AS SHO
W

N
DATE:

1
1
/0

8
/9

1
M

A
03-032

N
EU

M
A

N
 TY

P
E

 B
 C

U
R

VES
S

E
R

IE
S

 4

G
older A

ssociates
IN

D
U

STR
I-PLEX

 SITE
 REM

EDIAL TR
U

ST
FK

UREH
1-9



L
J

IDoQQLdQ_

mooU
J

a:LUCO

Ld

o
 w

O
 O

O
X

l
§

d
d
f

egd

\\i

CD ooo 
in o in o 

o 
o 

o o
O

O
'- 

'-
W

C
g

C
O

I
O

«
>

N

>O03
^

 
L

U
a

ino
o

inCD
CN

LOCMI

Oo>

DEC 1 3 1991
JOB

DRAW
N:

913-6744
FG

CHECKED:

SCALE:
A

S
 S

H
O

W
N

D
A

TE
1

1
/2

0
/9

1
OWB. 

No:
M

A
03-033

N
E

U
M

A
N

 TY
P

E
 B

 C
U

R
V

E
S

S
E

R
IE

S
 5

G
otder A

ssociates
IN

D
U

S
TR

I-P
LE

X
 S

ITE
 R

EM
ED

IA
L TR

U
ST 

[ "̂
H

1
 - 1

Q



APPENDIX H2

Neuman Type Curves (Approach 2)
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